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PBEFACE 



I HAVE to acknowledge the assistance of many who 
have aided me in getting the infonnation necessaiy for 
the preparation of this book. I have freely made nse 
of all kinds of publications on photographic matters 
in my efforts to acquire a practical acquaintance with 
processes. Wherever I can tell whence my knowledge 
has come I do so, but it is possible that in some cases 
I have not done so. With most of the processes de- 
scribed I have been familiar for some time. With 
others, whenever possible, I have recently made myself 
practically familiar, and when one has become familiar 
with a process he is liable to foiget whence his know- 
ledge came. If, therefore, I have sinned in not 
acknowledging sources of information when I should 
have acknowledged them, I have sinned unwittingly. 

I must make special mention of one friend who 
has helped me more than others. The most difficult 
part of my task has been to get a knowledge of photo- 
mechanical processes. Here I have been most miate- 
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rially aided by T. Bolas. His lectures on tlie subject 
before the Society of Arts I bave^ of course^ made free 
use of — ^they constituting the standard work on photo- 
mechanical printing in England; but further than 
that, I have found Solas ever ready personally to 
help me to overcome difficulties, to discover causes of 
defects, et& In fact^ his \nde knowledge of the subject 
has been always at my command, requiring merely to 
be drawn on. 



ENOIKKBRIKO OOLUBOB, 
IlCTBBIAL UyiVEIUHTYi T0XI0| JAPAK, 

iUt May IBB7. 



INTRODUCTION 



TccB term ^ Photographic PrintiDg ^ mighty with propriety, 
bo applied to any and every procesa for obtaining a positive 
photograph from a negative, — tliat is to say, for obtaining 
a picture with the gradations of light ar i shade somewhat 
as thoy are seen in nature, from one in which their values 
are reversed, the light shades being represented as dark 
portions of tlie image, the dark as light 

It is usual, however, to confine the term to such pro- 
cesses as are applicable to a flexible support^ generally 
paper, but sometimes cloth or other fabrics. 

It is the writer's intention to use the term cliiefly in 
X this partially restricted sense, taking into consideration all 
processes which are actually practised for producing posi- 
tives on paper, cloth, etc., but not leaving entirely out of 
Qonsideration those for producing positives (commonly 
called transparencies) on glass, on china, and so forth. 

The object of this work is to give practical instnictions 
in the working of all processes which are in actual every- 
day use at this date, and the author s attempt will be to 
make such instructions of so full a nature, that they may 
serve as a guide to any one who may wish actually to 
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practise the processes. To make the work completei pro* • 
cesses which have at one time been populari but which 
have been superseded by others, will be described; but 
more briefly than those which are now actually used, the 
interest attaching to defunct processes being really litUe 
more than historical ' 

In the cases of the most popular processes the chemical 
reactions will be briefly discussed, but the writer will avoid 
technical language as much as possible. He will also avoid 
all treatment of the purely artistic side of photographio 
printing, aiming to give such instructions only as may lead 
to that technical excellence which is OM of the necessities 
of artistic work 
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CHAPTER I 



IIISTOmOAL SKEl'GU OF PlIOTOGRAPUIO PRIKTIMO 

PllOCESMES 

Troeesscs bcfoix that of Dagnene 

All tho photogmpliic procossos, boforo that which bctirs 
tho namo of Dagucrrootypo, ap^Kar to have been negative 
processes. The hghter shades of nature being 8ho>vn as 
blacks, the darker shades as whites. 

To Nic6phore du NicjKe is due, so far as is known, the 
credit of producing the first photograph in the sense of a 
camem picture. Niepco had been for several years at work 
experimenting with various su1)8taiices, but it was not before 
1827 that he produced anything which could be called at 
all successful. Kven then it was negatives only that he pro- 
duced ^— a fact greatly in favour of his process, had the 
thought struck him to use his results as. a means to an 
end, but not as pictures thom8olve& The idea does not 
appear to have struck him, however, or, if it did, he was 
unable to work it out^ for we find him, in his correspond- 

^ It is only fair to say hero that Nicpco described a method whereby 
ho proposoci to tum his negatives into positives— not to reproduce 
positives from them. This was by tho use of fumes of iodino to darken 
iho parts of his silver plato not covered with bitumen. I can scarcely 
imogiuo that tho method was efficient for the puriiose indicated ; but 
it 000ms quite poMible that tho uso of iodine, as described by Niopo^, 
Iftlil tho foundation of tho Iodide of silver process for which Dsguorrs 
commonly gets all tho oredlU 
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encC| describing attempts he is making to get positives 
direct]}' in the camera. This was first done, or at any 
rate the means of doing it was first published, iu 1830 
by Daguerre, who took all the credit to himself of the 
invention of the process, known as DaguenxotypCi although 
it ib becoming more apparent^ the more the subject is 
investigatedi that the credit was really due, at any rate in 
great measure, to NieiKC, who hud entered into a partner- 
ship vrith Daguerre, but who died before the results of 
their joint investigations were, published. 

The Dagxitrreolype 

The Daguerreotype was a positive process. The imago 
produced in the camera was a positive, and, therefore, there 
was no need to print from it, even had it been possible to 
do so. ' 

Talboes Ptocm 

But almost at the very same time that Daguerre published 
theDagiierreotype process, — one month before, in fact^ — ^Fox 
Talbot in this country announced the invention of a nega* 
tive process on paper. This was in 1839, but I can find 
no mention of any attempt to print or produce pc sitivea 
from the negatives till 1842, when Fox Talbot, in patent- 
ing his well-known calotype process,— a second and im- 
proved negative process, — ^mentions its applicability to the 
obtaining of positive copies from negal i ves. It is probable, 
however, that Talbot had used his onginal pa][)er process, 
which was certainly far better suited to the pur|X)se, for 
the production of prmts. In this first process chloride of 
silver was formed oa paper, and chloride of silver on such 
a support forms an excellent film for positive prints, in 
fact^ it constitutes a process for printing used at times even 
to this day, and is probably a better process than some 
that have almost entirely replaced it Fox Talbot's second 
process, in which iodidid of silver is used, is not nearly so 
applicable to the production of pleasing prints. 

It is pretty certain that the earliest prints that are still 
preserved, actually produced by Fox Talbot^ are oii paper 
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which had bocn treated with chloride of silver. Some of 
tho80 Btill remain in a vory perfoct state of presorvation. 

■ 

Toninff of Prints 

At a very early date in the history of silver printing 
it was observed that the colour of the prints, as they 
ciuno from the hyposulphite bath used for fixing — that is 
to say, for the removal of the chloride of silver not acted 
on by light — variedi some being of a much more pleas- 
ing colour than others. It was found that the bath, after 
it had been kept for some time, gave deeper, darker 
coloured prints than when fresh. It was soon surmised 
that the darker colours \nih the older solution was due to 
the silver salts dissolved from the paper, and silver chloride 
was afterwards added to the h}'po6uIphite bath for the 
express purpose of giving the dark colour, of toning, in 
fact, this being the first toning process that we have any 
record of. 

Gold, in the form of chloride, was subsequently used, 
firot in an acid solution, afterwards mixed with the fixing- 
bath, tlicn in the '* scl ircr " bath which containeil only a 
small qiuntity of hyi)osulphite, and was used before the 
fixing bath, and finally in an alkaline solution before or 
after fixing. 

Albumen vsed in Printing 

The introduction of albumen was brought about, at a 
very early date, from the desire to keep the sensitive salts 
of silver as much as possible on the surface of the paper. 
The idea of the very high gloss now common did not 
suggest itself. In fact^ in the older prints on albumenised 
paper there is to be seen no gloss at all, they are only dis- 
tinguishable from prints on plain paper by the somewhat 
finer detail that is to be seen. The gloss was a thing that 
came by degrees as the manufacturers improved their 
means of production. The gloss is considered by many, 
however, to be the reverse of an improvements 

I have indicated the steps whereby the printing process^ 
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wliich. in spite of all oppositioni is tho favouritci process at 
this present day, has arisen. Tho results ohtaineil by its 
aid leave but little to be desired in the way of beauty of 
colour and delicacy of detail, but, alas I there is a terrible 
drawback to the process — the results are not permanent 
It was not long dfter tho very first prints were produced 
by Talbot that he observed that tune had the effect of 
causing them to fade. Since tlie time mentioned much 
has been done to improve the permanency of prints by the 
favourite albume** process ; aiul there are to be found good 
authorities who do not hesitate to say that| with our pre- 
sent knowledge, a print on albumenised paper may bo as 
permaiuMit as tho i)apor itself, if due precautions bo taken. 
Wliether this bo so or noti tho fact renuiins that since 
doubt was first thrown on the permanency of silver prints, 
experimentalists directed their attention to the working 
out of a process which should be undoubtedly permanent, 
in which the image should be formed of somo substance . 
which was known not to be subject to change. 

Tlie Carbon Process 

The first process which really successfully fulfilled these* 
conditions was the carbon process of Swan, in which tho 
image was produced of carbon in a very fine state of divi* 
sion, held in sus^x^nsion by gelatine. There were, how- 
ever, various steps leading up to the process of Swan. 

As early as 1839, Mungo Ponton published the fact ' 
that in certain conditions bichromate of potash is sensitive 
to light ; or, to speak more correctly, may form compounds 
or mixtiu*es which are sensible to light Thus he found 
that on soaking a sheet of paper with a solution of the 
salt, drying it in tho dark, and afterwards placing it in 
bright hght under an engraving, he got a faint yellow 
picture on an otange ground, which could be finer by 
simply washing it in water. This discovery formed the 
germ of the present carbon process, which is perhaps now 
the best known of all ptocesses for producing permanent 
prints. It was. subsequently discovered, that i^otu 

••••'• V- .. • 
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organic substances, such as gelatine, gum, starch, etc., were 
rendered sensitive by bichromate of potash, in the sense 
that when treated with it in solution, dried, and afterwards 
oxiM)8cd to light, they were rendeix)d insoluble in water. 
Tliis was a great step, for it now became evident to 
Poitevin and others that there lay in this fact the poten- 
tiality of a practicable printing process, inasmuch as, by 
exposing under a negative, paper treated with, for example, 
gelatine, to which had been applied a solution of bichromate 
of potash, some parts (those which had been acted on by 
light) would be rendered insoluble, whilst others, (those 
protected by the high lights, or dense parts of tlie negative), 
. wo\dd ix>main sohilile, and further, inasmuch as the soluble 
portion of the gelatine might afterwards bo washed away 
with hot water. 

Various attempts failed, on account of the impossibility 
of getting ^' half-tone/' Where the gelatine was rendered 
quite insohible, as in the deepest shadows, it was all right, 
and the same was the case where it was left quite soluble, 
as in the higliest lights. But in the half-tones the film 
consists of a surface of insoluble gelatine, with soluble 
gelatine beliind, the soluble protected by the insoluble from 
the action of the hot water, uf;ed for development, and 
either faih'ng to be dissolved by the water, or if dissolved, 
carrying awa}' with it the insoluble outer surface, which 
should have remained to form the half-tone. 

J. C. Burnett, in 18G8, got over the difficulty by the 
ingenious device of printing through the paper supporting 
the film of gelatine. By this arrangement all the gelatine 
rendered insoluble was next to the paper, whilst that left 
soluble was on the outer surface, and coiUd readily be 
washed away. 

There are, however, obvious objections to printing 
through the paper, one being the additional length of time 
involved, another being the liability that there is for any 
grain in the paper to show in the print. Burnett's process 
was therefore superseded by Swan's. 

But whilst these various experimenters were working 
towards the process of Swan, which, to all intents and 
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purposesi is the carbon process of the present day, a per- 
manent process which, if restricted in its uses, was yet 
perfect^ so far as it went^ had been invented. Messrs. 
Garnier and Salmon, in 1858, described a process in which 
paper treated with citrate of iron, and exposed under a 
transparent positive, was brushed over with a dark powder, 
when a print was produced, . the citrate of iron being 
naturally '^ tacky,'' and causing the adhesion of the 
powder, but being rendered hard and dry where acted 
upon by light, and in such parts not M tacking '' any powder. 
The process, modified to a great extent, is slightly used ai 
the present day under the name of the ** Powder Process." 

J. W. Swan, in 1864, brought before the public what 
may be looked upon as really the first carbon process of 
any real value for practical printing. He produced what 
he called a '' carbon tissue." Gelatine was dissolved in 
water, in which also was dissolved bichromate of potash ; 
finally, carbon in a very fine state of division was intro- 
duced so as to form a '* pigment" Paper was then coated 
>vith the mixture, and was dried. It was afterwards 
exposed under negatives, an actinometer being used to 
time the exposure, as no >nsible image was produced. The 
print was now coated vnt\i a solution of rubber in benzine, 
and was cemented by passing it between rolls to a second 
nibbcr film. Warm water was applied till the gelatine next 
the pai)cr (still soluble) was softened, when the paper could 
be stripped away, leaving only the gelatine, soluble and 
insoluble, with the pigment^ etc. The insoluble gelatine 
was then washed away by the fiirther application of warm 
water, till nothing but the image or picturo was loft. This 
image was now brought into contact >nth tho paper 
intended to act as a final support, albumen being used 
to cause it to adhere ; and when the whole was dry, the 
application of benzine softened the rubber, and enabled the 
print to bo stripped from tho plate used for development 

The only improvement of any importance which has 
been made on the process of Swan arose from the discovery, 
by J. B. Johnson in 1869, that it is quito unnecessary to 
cement tho undovolojiod print out of tho support used 
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in development^ for the reason . that, if the tissue be 
placed in water, and be brought into contact with any 
waterproof support whilst the gelatine is still swelling, 
' it (the tissue) vrill adhere firmly by atmospheric pressure. 

It had been observed previously by Vogel that cement 
was not at all times necessary; but he had not noticed 
that the only condition necessary to secure adhesion \i*ith- 
out cement was that the support be impermeable to water. 
Johnson used ridged supix>rts, such as sheets of zinc and 
opal glasses, but Sawyer some time ago patented a *^ flex- 
ible supjiort^'' consisting of paper rendered impermeable to 
water by treatment vrith varnishes. 

The bichromate of potash is not always mixed with 
the gelatine before the paper is coated A tissue prepared 
by coating paper vnth a mixture of gelatine, water, and 
colouring matter may be dried and put on one side. In 
thia condition, it \n\l keep for a very long time, and it can 
be sensitised at any time by floating it on a solution of 
bichromate of potash in water. 

• • • s ^ 

Uranium Salts in Printing 

A historical sketch of printing processes would be in- 
eomplcle >vithout some mention of the use of salts of 
uranium. These found very great favour >nth the photo- 
graphic public some twenty years ago, one of the claims 
of the process being that it gave results very much more 
pemanent than those on albumenised paper with silver. 
To how great an extent time has proved this theory to be 
correct I am unable to say. The process has now dropi)ed 
entirely out of use ; so far as I know, no single photographer 
at this dnte producing prints by its means. 

It was known in its most popular form under the title 
" Wothly-type," Wothly being the name of the inventor of 
a particular variety of the uranium process. He deserves, 
so far as I am a>vare, the credit of being the first to use 
collodion on paper for positive printing. Since his time 
coUodioni holding in suspension chloride of silver, has been 
used as a film for }K)8itive printing with very good results. 
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The Plathwlype Process 

Perhaps the process which most deserves notice after 
the carbon process of Swan is the platinotypo process of * 
Willis, patented in 1874, and now in general use. 

In this process paper is coated with a ferric salt, and 
also with a salt of platinum. When the paper is exposed 
under a negative, the ferric salt is turned into a ferrous 
salt wherever it is acted upon by light Now a hwotis 
salt has the power when it is in solution to reduce a 
platinous salt to metallic platinum, and ferrous salts are 
soluble in oxalate of potash. It is therefore possible by 
floating a print of the kind described — the image in ferrous 
salt, on a solution of oxalate of potash — ^to develop an image 
in platinum-black, — that is to say, in metallic platinum, in 
a very fine state of division. The oxalate of potash 
dissolves the ferrous salt^ which latter immediately reduces 
the platinous salt. 

Platinotjrpe prints are extremely delicate and beautiTul 1 
in colour. They resemble in general appearance the very 
finest engravings, and it is claimed for them that they are 
absolutely pennanent. 

Tlie "* Blue Process'' 

An application of the action of the light on ferrous 
salts just explained has been made use of in a process 
much older than the platinotype. It is the well-known 
"blue process" used for the copying of plans, etc. It 
will be completely understood when I explain that ferri- 
cyanide of potassium takes the place of the salt of 
platinum in the platinotype process, and that ferri-cyanido 
of potassium forms a blue compound with a ferrous salt— - 
in fact, forms Prussian blue. The compound is, however, 
formed without the necessity of dissolving the ferrous salt^ 
and therefore the blue prints can be fixed in water only. 

These blue prints have for the most part been used 
in copying plans, the prints showing wUte lines on a 
deep blue ground ; but quite recently the process has come 
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somewhat into fashion for printing from a certain class 
of landscape negatives. 



Processes requirifig but short Exposures^ and suitable to direct 

Enlarginff 

For the production of enlargements it has always been 
considered advisable to have a process more rapid than any 
of those just described, becausci unless very expensive 
appliances with largo lenses, etc., be fixed up, the time 
taken to enlarge with any ordinary printing out process is 
enormously' longb Even with the solar, enlarging arrange- 
ment just referred to, the photographer is dependent on 
bright sunshina It is of Qourse unnecessary to say any- 
thing as to the uncertainty of his having it in this country. 

AVhen more than one enlargement is required, it is 
common to make an enlarged negative from which large 
prints are taken in the ordinary way, and this process is, 
as a rule, gone through even when only one print is 
wanted in any of the printing out processes ; but it has 
always been the desire of photographers, at least to be able 
to enlarge directly for some of their work without the 
intervention of a negative. 

Iodide of silver on paper (the calotype process without 
the oiling of the paper) was much used, a comparatively 
brief exposure giving an image which could afterwards 
be developed. Afterwards " collodion transfers," as they 
were called, were very popular. These were simply tran- 
spai'endes on wet collodion films transferred from glass to 
paper. 

■ 

GdatituhBromide Printing 

Recently gelatino-bromide paper has been very much 
used for the purpose just indicated. I believe that Swan, 
the inventor of the. carbon process already described, 
patented printing on paper coated with a gelatiuo-bromide 
emulsion as early as 1878. Certainly the first gelatino- 
bromide prints I ever saw were in his hands, and were 
shown in Edinburgh a little after that date. 
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It was not| howovor, till Hovoml yoara aftor tho dato 
just moiitioiied that gclatino-broiniilo bocamo at all jiopular. 
Sinco its first commorcial iutroductioui howovori it has 
gained vory rapidly in popularity, and now it is usod 
very oxtonsivoly both for direct onlargomont and contact 
printing. Its makers claim pcrmanonco for it| and there 
can at any rate be no doubt that prints produced on it 
arc far more permanent than those on its rival — sensitised 
albumcnised paper. 

OclaluuhChhide rroecms 

Quite recently two processes in gelatine -chloride of 
silver have gained great popularit}'. T)ie one is a process 
by development^ the other a process for printing out Tho 
introduction of the former of these produced quite a sensa- 
tion in the photographic world in the years 1 884-1 885| 
the process being really the first in which prints having 
the appearance of those on albumcnised paper could bo 
produced with a short exposure to artificial light and sub- 
sequent development I do not defend the photographic 
public in taking a print on albumcnised paper as their 
standard, but such a print has undoubtedly been tho 
standard till quite lately. Lately there has been a decided 
tendency towards an engraving black or deep gray as a 
standard. 

The second of the two emulsion processes mentioned is 
a gelatino-clow-citrate emulsion, — that is to say, an emulsion 
containing both chloride and citrate of silver, and also 
. generally citric acnl in exces^^ It prints out in the same 
way as sensitised albumcnised paper, and is toned on a bath 
very similar to the old scl (Tor bath already mentioned. 

At the last exhibition of the Photographic Society of 
Great Britain, there were exhibited prints in silver pre- 
sumably chloride) on various papers, such as cartridge and 
drawing paper. They were produced by >S. F. Mostyn 
Clarke. Some of these were decidedly artistia I hope to 
be able to give particulars of the manner of production. 
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IIINTOmOAL BKinCil OP PHOTO-MECHANICAL FRINTIKQ 

PROCKSSES 

From tho very earliest daya of camera photography, it was 
in the minds of photograi>hic experimentalists that it 
should bo possible to print by mechanical means from 
blocks photographically prepared. That it should be 
posciblo to print in the printing-press from blocks wliich 
were re;illy nature-blocks untouched (in the sense of draw- 
ing, hand-cutting, etc.) by hand. 

The problem has been most perseveringly attacked, 
witli the result that many processes of greater or less 
degree of perfection have been >vorked out. 

The great diflUculty to be overcome was the production 
of •* half-tone." To produce two tones merely, a white 
and a black, as in the copy of a pen and ink drawing, was 
a comparatively easy matter ; but to produce besides these 
all the intervening gradations, such as we see in nature or 
in a good photograph, was a most difficult matter. 

Blocks produced by photo-mechanical processes may be 
divided into three groui)s : (1) Those in which the parts of 
the block intended to print black are sunk, cut^ or etched 
under the general sui^ace. These are known as entaglio 
blocks or plates. In these the ink is first applied generally 
to the surface, it is then rubbed off the elevation, and after- 
wards the remainder extracted from the depressions by the 
paper, thus forming an image dark in proportion to the 
depth of the depressions ; (2) processes in which a film is 
80 treated that various parts of its surface differ in their 
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capacity for absorbing a greasy ink| or in repelling it^ care- 
ful inking resulting in an imago on the block, of intensity 
varyirig with the capacity of the diflerent portions of the 
surface to absorb ink. This image in ink is afterwards 
transfen*ed by contact paper; and (3) typo blocks in 
which the elevations receive the ink which is afterwards 
taken up by the paper, the half-tone in such a case being 
produced by some sort of stipple, or lining, or grain, as 
in various kinds of engravings. 

In the case of the first two of the throe groups of 
processes (especially the first of all) very careful inking 
up is required, and the proofs can only be pulled com- 
paratively slowly. In the case of the third process, tho 
blocks can bo printed in tho onlinary way with typo. 

Certain proccMscs of the fh*st two cIiismcs have l)Oon 
worked out to a very high pitch of oxcellcnco, but I must, 
confess that I have never yet seen a print from a photo- 
mechanical type block produced at tho same time as 
onlinary printed matter in a common printing machine 
which was quite satisfactory, but the rapid improvement 
which may be noticed holds out good hope that this 
much desired end may before long bo attained. 

Besides the photo-mechanical processes mentioned above 
which reproduco half-tone, there are various processes 
for representing true tones only. These are most useful 
in reproducing plans and maps, pen and ink dmwings, 
etc, and are, in many cases, superseding wood*engraving, 
as by their means tho artist, drawing on white i>apor with 
black ink, may have his drawings reproduced with absolute 
accuracy, in place of being reproduced as the wood-engraver 
chooses, or is able to interpret them. 

To only one photo-mechanical process that I know of 
can tho term 'Mialf-tono '' bo (tppliod with tho strictest 
accuracy. In this one ])rocoss only Is there tho absolute 
and uninterrupted gradation that we have in a silver or 
a carbon print. In all others the half-tone impression is 
produced in a manner similar to that in which it is got in 
a wood-engraving. 

Printer^s ink in reality gives only one tone» black or a 
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deep colour. In an engraving there is really only one 
ton6| or two if ivc include the whiteness or tint of the 
pai)er as one, the appearance of half-tone being produced 
by dots or lines of absolute black, having between them 
the white of the paper. The relative depth of the vanous 
half-tones is not due to variation of the colour of the 
inky but to variation of the ratio of area occupied by black 
lines or dots, and of intervening white paper. Thus for 
a very dark shade the black lines or dots are broad or 
large, with but little space between them ; for a light shade 
the lines or dots are thin or small, and far apart 

T}ic IVoodlAmj'iifiK Process 

There is, howevori uh I have Raid, one photo-mechanical 
printing process in which there is a true gradation in the 
strictest sense of the wonly in which the various shades are 
produced by varying thickness of a coloured transparent 
]Hgnient, the darker shades being represented by greater 
thickness than the lighter. Tlio process is known as the 
Woodbury-type, after .its inventor, the late Walter B. 
Woodbury. 

lloughly, the process consists in producing an enbiglio 
or sunk-in inii)reR8ion of the object to be reproduced, the 
deei)est portions representing the darkest shadows. This 
mould is then filled in with transparent coloured ink, which 
is afterwards removed on a paper supi)ort. 

The first hint of the method of producing the entaglio 
imago that I can discover is contained in a iKitent granted 
to A. L. Toitevin in 18D5. A glass or other plate was 
coated with bicliromated gelatine, it was dried, and was 
exposed under a negative, the result being that those 

fiortions which had boon acted \ii>on by light woro rendered 
nsolublo, whilst Uioho which had been iirotectod by the 
dense portions of the negative could be washed away, 
leaving a relief. From this relief there was then produced 
an entaglio, either by making an ordinary plaster of Paris 
casti or by soaking the surface of the relief with reduced 
silvori and taking an electrotype mould of it 
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It will bo scon tlmt tlio samo objoctions apply to this 
mothod as to tho early motliod of carbon printing. Only 
lico tones could be correctly registered. This difliculty was 
got over by Woodbury in 1865 by applying the bichro* 
mated gelatine to thin plates of talc which could be 
printed from the back. From the reliefs thus gained, 
which gave a perfect representation of half-tonOi electro* 
type moulds were produced as by Foiteviu. 

It would appear that during 1864 both Swan and 
Woodbury had been working in tho samo directioui and it 
api)ears doubtful to whom should bo given tho credit so 
far. The step, howovor, which rendered tho mothod actually 
applicable to practice certainly emanated from Woodburyi 
so that it is with justice that tho process as now worked ' 
bears his name. 

There were certain mechanical difRculties in tho way of 
getting perfect electrotypes from tho gelatine relief blocks 
on account of their swelling in tho olectrotyping fluid. Tho 
discovery was, however, made by Woodbury that, if tho • 
gelatine reliefs wore dried, they were so haiil .that they 
would produce an entaglio imago in lead or typo-metal by 
simple pressure, tho gelatine actually sinking into tho typo- 
metal block. From this entaglio a casting on paper was 
made by pouring a waim mixture of water, gelatine, and 
transparent pigment into it, laying a sheet of paper on it, 
and bringing a platen down on it so as to squeozo out all 
tho superfluous liquid. Tho platen was left down till the 
gelatine was set stifl", when it could bo lifted, and tho proof 
set on one side to dry. 

The process has been simplifled in various details, bub 
in all essentials remains as it has been described, unless we 
consider the quite recent process entitled Stannotype, 
almost tho last outcome of Wooclbury's inventive genius to 
bo but a modificiition of it In this process an entaglio 
block is produced directly by exposing a fllm of biclu*omatod 
gelatine under a trajisparcnciff and developing with hot]wator. 
This block, when dry, is used to print from directly, tin- 
foil being used as a protective film to prevent the gelatine 
entaglio being attacked by the water of the pigment 
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I have placed tlio Woodbury-typo process before all 
other photo-mechanical processes, bccausOi as I say, it is 
the only process which can be quite strictly termed a half- 
tone process. All the other processes which give a half- 
tone are printed in opaque ink, and the half-tone is got, as 
described above, in the case of engravings, some means 
being used to break up the surface of the block into lines, 
dots, stipple, or grain of some kind. 

Onlinatif Engraving Processes 

Before considering the various photognvphic methods 
of printing by photography from entaglio plates wherein 
. a simulation of half-tone is produced by such lines, dots, 
stipple, or grain, it may be well to say a word or two on 
ordinary engiaving from metal plates, .lest my readers 
be unacquainted with the general principles of the pro- 
cesses. 

Copper-pluto line engraving may be taken as a typical 
. case. • A ])olished plate of copper is used, and lines are cut 
into the surface in either of two M'ays. The graver or dry 
point is used; and the lines are actually cut away or im- 
pressed by hand. Tliis is generally called diry-point 
engraving. The results are very fine, but the work is 
difficult and tedious. An easier method is to cover the 
surface of the plate with a thin film of wax. This is 
scratched away in lines by needles with points more or less 
sharp, and the plate is afterwards treated with some 
etching fluid, which will eat away copper. This fluid does 
not act where the surface is protected by the wax, but eats 
away the copi)cr where it is not. The wax is afterwards 
removed. 

Tlie method of printing from such an engi^aving is as 
follows : — ^Tlu) whole surface of the plate is covered with 
' printer's ink by dabbing it on. Afterwards all except that 
which hassunk into the lines isremoved by wiping thesurface 
of the print first with a cloth, then with the hand. These 
operations require very great skill, the diflerence between 
the proof produced from a copper-plate engraving by one 
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who has no practice in the art of printing and one who in 
an adopt at it hoing wonderful 

Tiio plate pro[)orly inkodi paper is brought into contact 
with it| the paper is backed up with ilannel or other some- 
what elastic padding, and the whole thing — platOi paper, 
and backing — is subjected to great pressure by drawing it 
between a metal phite and a roller. The paper is thus 
forced into contact witli the ink in the linesi and an exact 
copy of them is the result 

A process which is much more nearly allied to various 
half-tone photographic processes than line processes, is that 
known as ** mezzotint" It depends in principle on the fact, 
that if the polished surface of the copper be merely roughened 
it ^rill hold the ink, and will hold it in proportion to its 
roughness, a stipple being produced, in which the ratio of 
black to white is greater, the rougher the surface is. 

The first operation is to roughen the whol^ surface of 
the plate by means that it is not necessary here to mention. 
The engraver then works by smoothing those parts of the 
plate which are to represent the lights. He uses tools 
called scrapers and burnishers, smoothing to just such an 
extent as he knows by experience is necessary to produce 
the tuit he require& 

In aquatint a stipple is produced by covering the 
surface of the plate with a spirit varnish, which, in drying, 
cracks up into minute fragments. The plate thus being 
bitten with acid a half-tone, much resembling that of a 
crayon dra%ving, is produced. This is worth mentioning, 
as in a manner very similar to this was a stipple first 
produced in photo-^ngravings. 

Very early Photo-Engraving Processes 

Tlie earliest record that I can find of any process of the 
nature of photo-engraving is by Poitevin, who, in 1842, 
attempted to turn the Daguerreotype image into an engraved 
plate. He gives accounts of methods of producing both 
engraved (entaglio) and raised blocks, but it is not clear 
whether he expected to get a rendering of half-tones by 
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his procossos, and it is quite ovidont that if ho did ho 
would 1)0 diBa))i)ointod. His mothod was to olcctro-plato 
tho oxiiosody dovolo]>cd| but unfixed Dagucrrcotypo plate, 
wlien thero was a deiK>9it only on tho lights (the parts 
represented by an amalgam of mercury), tho unaltered 
iodide of the shadows refusing to take up copper from the 
sohition. This in*oduced an entaglio engraving. Tho 
method of )>roducing a raised block depends ou similar 
principles, but is somewhat complicated, and it is scarcely 
worth tho space it would take to describe it in detail 
herOf 

In 1843 Glaudet patented in this country a process for 
etching the Daguerreotype plate with acid. His specifica- 
tion is not so clear as to make it quite comprehensible how 
he proposed to proceed, nor does it appear that he made 
any special provision for obtaining half-tone. 

Fox Talbofs PMo-Engraving Processes 

The first engraving process of any real practical value 
appears to have been that of Fox Talbot^ patented in 
1852. In this process he makes use of the properties of 
bichromated gelatine. A steel plate is coated with a layer 
of this substance ; it is exposed under a transparent posi- 
tive, and is then developed ^vith a solution containing 
vinegar and sulphuric acid. This washes away those parts 
of the gelatine which have not been acted upon by lights 
and, in fact, leaves a half-tone positive in gelatine difiering 
from a carbon print only inasmuch as there is no pigment 
in the gelatine. The plate is then etched with a solution 
of '' bichloride of platina,'' which eats into the steel, and 
roughens it most when the gelatine has been washed away. 
Fox Talbot also patented at this time the first method of 
obtaining a grain for representing half-tone. He proposed to 
obtain it by impressing on the gelatine film, previous to its 
exposure under the negative, **the image of a piece of 
folded gauze or other suitable material. In 1858 Talbot 
improved his process by introducing the use of powdered 
resin for the production of a grain. A plate was coated with 
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bichromated golatine, and exposed as before. It was then 
covered with a little powdered resin, and heat was applied 
till this melted. The image in this casoi when the film 
had been exposed and developed by simply soaking it in 
cold water, consisted of a positive . imagOi varying in its 
different parts in permeability to water or any aqueous 
solution, those parts where the light acted most strongly 
being rendered quite impermeable. Rut besides thb, the 
wliolo of the film was, so to speak, broken up into a grain, 
the spots of resin resisting the penetration of water, whilst 
the interspaces permitted it to pass. The plate was 
now at once etched by dipping it in a solution of per- 
chloride of iron, which ate away the metal wherever it 
reached it. • . 

The precise method of action is in this case worth f oU 
lownng, as it is typical of the manner in which an appear- 
ance of half-tone is sometimes obtained in photographic, 
engraving processes by means of a grain. 

Where the light has acted most powerfully, the gelatine 
is rendered quite incapable of transmitting the etcliing 
fluid, and the metal then under these portions is not acted 
upon at all. Where the light has acted a little less, the 
film is slightly permeable, but> of course, only where there 
is no resin. The interspaces between the resin are in such 
parts of the film represented by thin faint lines. But 
where no light has acted, the gelatine has remained quite 
soft ; it swells up, and readily transmits the etching fluid. 
It is true that it only permits it to pass where there is no 
resin on the surface, but the film being swelled iip, the 
etching fluid ixisses more or less under the s^iots of resin. 
The action, in fact^ spreads sideways, so tliat the inter- 
spaces are represented by broad lines, or indeed the action 
may go on so long that the resin-protected spots are com- 
pletely undercut^ and that in the parts representing the ' 
deepest shadows the surface is etched throughout. We 
thus have a gradation quite complete from a surface not 
eaten into at all to one eaten away altogether, the inter- 
mediate gradations being represented by a net-like pattern, 
with the lines of vaiying thickness. Very excellent results 
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were obtained by the process of Talbot's just described. 
Indeed, I have seen some that compare quite favourably 
with modem processes. 

The Woodbury process has been already described. It 
has been made subservient to the production of entaglio 
engravings, to be printed from in printer's ink, as shall be 
described hereafter. 

Moikrn Phto-Engraving Processes 

Coming down to the consideration of modern processes, 
it may be at once stated that by various methods of photo- 
engraving results are being continually produced so perfect 
that it is diiFicult to imagine any improvement on them. 
At the same time, it must bo admitted that full particulars 
of some of the best processes — those, it would be more 
coiTOct to say, by wlioso aid the best results are produced 
—have not been published, and that, moreover, tliere is 
never any certainty as to how much hard work has been 
put on the engravings. Indeed, it may be confidently 
stated that, except very rarely, a plate is never printed 
from till it has had much hard work put on it. Thus by 
skilfully covering up some portions, and re-biting or re-etch* 
ing, the plate may be much improved. Again, the graver 
is used to give more depth in ])laces, and the lights are 
improved by smoothing the copper with a smoothing tool. 
Photo-engraving is used, more tlian for anything else, for 
the reproduction, on a hirge scale, of pictures. The time 
required for the preparation of such a plate is, according 
to H. Trueman Wood,^ reduced from years to months 
in the case of one of the most popular processes. In fact, 
the impression gained directly by photography on the plate 
can only be looked on as a basis for the work of the skilled 
engraver. 

' To save the tronblo of continual nfcronco, I here acknowledge my 
indebtedness to the gentleman just mentioned, whose book, Modem 
Mdkodi nf fUustraUng Books^ I have fonnd most useful in enabling 
xiie to give short descriptions of processes with which I am not myself 
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The TFoadbunj Photo-Engraving Process 

« 

The firni Goiipil et Cio havo long been famous for the 
remarkably fine photo-engravings that they produce. Tho 
precise process used has been kept secret, but it is supposed 
to be a modification of one by Woodbury. In this process 
a Woodbury relief is prepared exactly as in the Woodbury 
process already described, but that the bichromated gelatine 
has incorporated ^nth it powdered glass. The relief is 
stamped into lead or t3^pe-metal| as in the case of the 
ordinary process, the difi^crcnce, of course, being that tho 
powdered glass produces a grain. From the lead block a 
copper-plate is got by double electro-plating. 

Klie^s Process 

Messrs. Annan of Glasgow produce very fine engravings 
by the process of Klie, which differs from that of Talbot^ 
last described, only inasmuch <is asphalt dust is used in 
place of powdered resin, and that this is spread on the 
copper-plate — ^that is, between the copper and the bichrom- 
ated gelatine* film — ^in place of on the film. 

' JFaterhause^s Process 

In 1880 Major Waterhouso described a process, giving 
what he termed a ^^ discriminating grain," — that is to say, 
a grain in which the black spots or dots are of larger size 
(the interspaces consequently narrower) in tho shadows 
than iQ tho high lights. Tlie process, I boh'cvo, was found 
to be somewhat defective in practice, but tlio principle of 
a *' discriminating grain " is one, the importance of which 
cannot be exaggerated. In fact, it is only in virtue of a 
*' discriminating grain,'' or something analogous to it^ that 
any appearance of half-tone can be given by a process in 
which black ink is used. To make this clear, it must be 
borne in mind that the ink itself gives no half-tone ; that 
every point of an engraving surface must either print quite 
black or quite white. Now the mere introduction of a 
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grain throughout a whole picture, with spots and interspaces 
of equal size tliroughout^ will not help in any way to render 
the representation of half-tone in a photograph possible. 
Two tones only can be produced in this way — ^that repre- 
sented by printing the grain on to white paper, and that 
represented by white paper alone, untouched, that is, by 
printer's ink. What is required is a grain in which any 
proportion of area occupied by black, and area occupied 
by white, may be produced. The truth would appear to 
be that in the case of all the processes, except that of 
Watorhouse just mentioned, a discriminating grain has 
been produced rather by accident than by the design of 
the inventor. 

It was pointed out in the case of Talbot's improved 
process how a discriminating grain was produced by the 
lateral action of the etching fluid. Besides this, there is 
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to be taken into account the result of what has been termed 
the ^ creeping action of light." This is in reality a lateral 
action of light. When light acts on a film of any appreci- 
able thickness, the action tends to spread sideways to a less 
or greater amount, according to the intensity of the Ught, 
or the time that it is allowed to act This may perhaps be 
explained by imagining an entirely hypothetical case. We 
shall suppose that in the sketch given here, 3 represents a 
copper-plate, 2 represents a sensitive film of such nature 
that wherever it is acted upon by light it will eat into 
(or allow some etching fluid to eat into) the copper-plate, 
whilst 1 is a graining screen made up of some thin opaque 
film, penetrated by minute holes of the same size, and at 
equal distances from each other. These holes are lettered 
A| B, G, D, E^ F, and G. Now let us suppose that the whole 
18 exposed to light of varying intensity, strongest at G, 
and gradually decreasing in strength towards A, as might 
bo the case did the film represent a small portion of a 
•onsitive substance exposed under a portion of the half- 
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tone of a nogativo. The ultimato result on the copiior ivill 
be to pit it in somewhat the manner shown, the pits being 
not only deeper "where the light has acted most strongly, 
but being broader also. 

Again, there may be a slight spreading action of ink 
itself. Thus if two lines be engraved or etched on a 
copper-plate, both of the same width, but one considerably 
deeper than the other, the deeper line may print out 
broader than the other. 

Somewhat in the manner that I have described has a 
more or less perfect ^discriminating grain'' been automati- 
cally produced in all, or nearly all, photo-engraving pro- 
cesses, although, in the cose of some of them, it must be 
confessed that it is very difficult to see how the result is 
brought about * So far as I know, Major Waterhouse was 
the first to suggest a method directly intended for the 
production of a discriminating grain. As I have said, his 
process has not, so far as I h«ave heard, been perfected in 
practice yet ; but it is probably not too much to say that 
on the production of a thorough discriminating grain will 
probably depend the invention of any photo-engraving pro- 
cess that will be capable of producing good results without 
a deal of hard work. 

In Waterhouse's process a Woodbury relief, or a carbon 
image, is developed on a copper-plate. On to this is sifted 
fine sand, which has been waxed by placing some wax 
amongst a quantity of it, heating the mass, and keeping it 
stirred till it is quite cold. The grains of sand strilang 
the surface of the film enter to some distance where the 
gelatine is soft^ producing pits. They do not, of course, 
enter the bare parts of the copper at all, and, throughout 
the half-tones they enter just in proportion to the softness 
of the gelatine. The film is dried, the sand is removed, 
and an image with a "discriminating gi.T«in'' remains. 
This is reproduced in copper by double electro-plating, 
being first of all black-leaded, to make it a conductor of 
electricity. Sa^vyer, of the A^dotype Company, recently 
improved the process by introducing powdered plumbago 
into the gelatine,. of which the film was produced, thus 
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avoiding tho nocessity of black-leading it« R W. Foxloe 
has since that timo produced some photo-engravings of 
very great perfection. I hope to be able to give particu- 
lars of his process further on. 

Obemetter^s Plioto-Engramiuf Ptvcess] 

The only process that I know of which differs in any- 
thing but matters of detail from those already described is 
that of Obemetteri which is both original and wonderfully 
ingenious. A positive is produced on a film of gelatine- 
bromide of silver very rich in the silver salt The silver 
of the developed and fixed image is converted into chloride 
of silver by the action of a mixture of perchloride of iron 
and chromic acid. Tho film is then wetted and brought 
into contact with the siuiace of a copper-plate, which it 
etches, the chlorine leaving the chloride of silver to com- 
bine >vith the copper-forming chloride of copper, whicli is 
soluble in water. 

PliotihLWiagraphic Processes^ etc 

The processes that next come under consideration are 
siuiace-printing processes. Before entering into details of 
the action of these, it is desirable to explain very briefly 
the essentials of the ordinary lithographic process invented 
by Semfelder at about tho end of last century. Put as 
briefly as possible, tho process of lithography depends on 
the fact that, if the surface of slabs of certain porous 
stones be made greasy in parts, if the stone be then wetted 
and inked Avith a greasy ink, this ink will adhere only to 
tho greasy parts of the stone, not to any other. It is then 
only necessary to produce on the stone a design in grease, 
or in any greasy fluid, either by drawing it directly on the 
atone or by transferring it from paper, when the stone may 
be printed from by damping it, inking it up, and -bringing 
paper into contact with the surface. 

When we come to treat of the reproduction of line sub- 
jects^ it will be seen that the lithographic process, pure and 
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siniplo, can be used for reproduction of a line subject 
through the intervention of photography. Meantime wo 
have to consider processes similar to lithography in that 
they depend on the power of the surface to attract or 
rei>el a greasy ink, and applicable to the production of 
half-tone. 

SHrfaeoPnnting Procmcs 

The earliest record that I can find of any attempt at a 
photographic surface-printing process, by a greasy ink, is of 
1854. In this year Guisoppe Devincenzi patented a 
process wherein he })ro|)08cd to transfer a photograpliio 
imago in a greasy ink on to a lithographic stonOi and to 
print therefrom. As in many other cascb of the earlier 
specifications of photographic inventions, the woixling is so 
vague as to make it appear very doubtful whether the 
patentee himself undci*stood his invention, and to make it 
very certain that he is incapable of making any one else 
understand it by a written do3cription. Next year, how- 
over, Foitevin described tlie process which has since como 
to be known as Lichtdriick in Germany, *' Collotype '' in 
England, with such clearness that, whatever improvements 
and modifications have since been made in practice, to him 
must be given the credit of the invention. 



The Ltclildrilck or CdlohjiK Process 

• 

The collotype method depends on the fact that gelatine, 
in its natural state, when wetted and allowed to swell up, 
repels a greasy ink, whilst gelatine rendered insoluble by 
the action of bichromate of potassium and b'ght refuses to 
absorb water, but takes a greasy ink freely. 

The following is, described as briefly as possible, the 
method of working the process. A sheet of glass or other 
hard substance is coated with a thin film of bichromated 
gelatine. This is dried very quickly, and is exposed under 
a negative. A faint image is seen after exposure. The 
plate is next washed in cold water, when those parts 
which have not been acted upon by light swell upi It 
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will readily be seen, if the explanations above have been 
followedi how two tones can be obtained— one a black, 
where the gelatine lias been rendered quite inabsorbent of 
water; the other a white, where the gelatine has swelled, 
and refuses to take any ink at alL During development 
there is, however, a curious action in the half-tones. The 
portions represented by half-tone do not merely become 
non-absorbent to a certain greater or less degree, but the 
surface reticulates or breaks up into a fine netlike series of 
markings. The precise nature of this marking, reticidation, 
or grain can scarcely l)e ox]>lained in words ; but it has the 
projierty of taking the ink in some parts whilst it refuses 
it in others, and thus produces a very fair rendering of 
half-tone. The size of the grain or reticidation varies. It 
18 much . easier to print from a coarse-grained plate than 
from a fine one, but tlie results are very inferior. In the 
best collotypic work the grain is not visible to the unaided 
eye at all 

The ])rinting from a collotype plate is ])erformed pre- 
cisely as in the case of a lithogra])h. The plate is, that is 
to 8;vy, damped, inked up, and printed from. The inking 
up requires very considerable skill. The number of impres- 
. sions that can be pulled direct from a collotype plate is 
limited. In 1861, however. Colonel Sir Henry James pro- 
posed to transfer an image from the colIotyiH) plate to 
stone or zinc for the purjioso of enabling copies to bo 
multiplied, to all intents and purposes, indefinitely^ The 
pur])Ose for which he intended this transfer process to bo 
used was, it is true, only for the copying of maps and line 
subjects ; but recently the process has been elaborated, and 
lithographic transfers of collotypes in half-tone are produced. 

Tjfpe Block Processes 

We now come to the last of the three methods of print- 
ing, namely, that by raised blocks. The method in ordinary 
printing from types and wood-engravings is, as every one 
ynH understand, of this nature. In the case of wood- 
engraving a flat wooden block is usedy and all that is not 
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intended to print is cut away, the iK)rtion remaining in 
relief being inked and brought into contact with the jiapor. 

In the relief process, as in tlie enUiglio, there is no true 
lialf-tone. The half-tone must^ as in the cases already 
described, be represented by lines, dots, grain, or stipple of ' 
some kind. 

It may bo remembered that PoiteYin, in his very early 
experiments, pointed out methods of producing directly 
from the Dnguerrooty})e both entaglio and relievo lilocks, 
but there is no indication of any method of rendering the 
half-tones. Indeed, it is only of quite recent years that 
this has been accomplished with even an approach to 
success. 

When an cntaglio reproduction in stipple or other lialf- 
tone from a photogiTiph became possible, a block re]n*oduc* 
tion became jiossible also, inasmuch as it was i)os8iblo to 
tmnsfer the impression to a zinc plate, and to etch this 
latter. The same also may bo said of collotyiHs. 

It is necessary, before seeing more of block processes, to 
explain this methoil of etching a zinc block. An image in 
fatty ink is transfeiTcd to tlio surface of the zinc block. 
This image is ** inked up^^ as if it were to be printed from, 
but really to increase the thickness of the ink film so that 
it may be suflicient to withstand the eflfect of dilute acid. 
The back and edges of the block of zinc are varnished so 
that they also may be protected from the action of the 
etching iluid, into which the whole block is now placed. 
The acid slowly etches or eats away those parts of the su^ 
face which is not protected by the fatty ink, leaving the 
latter in relief. Before siiinoient depth of etching can bo 
obuiined, and to ])revent the noid from undercutting the 
linos, vurioUH nuinipulations arc gone throughi the lines 
being several times treated with a further protecting filmi 
and the etching being repeated. 

The difficulty with all blocks produced in the manner 
indicated when the stipple or grain is very fine—as is 
quite necessary for surface blocks — is to got suflicient 
relief, without which there is a tendency for tho intorsiKicos 
to become filled up with printer's ink, and that oonso- 
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qucntly, except in the caso of the most skilful printing, the 
results are very iK>or. Even when the printing is most 
skilfully performcdi and when, therefore, there is no 
tendency to smudgincss, there is sometimes a tendency to 
flatness and a lack of range of half-tone. 

Besides the methods already explained of getting grain 
or stipple in entaglio tile engravings, or on surfaces such as 
coUotyiH) or lithogmphic i)lates, there are two which, 
although they might doubtlescf Ix) used in entaglio or 
surface i>rocc88os, are, I believe, as a matter of fact, now 
at least, used only in the ] production of surface blocks. I 
give them in the words of Mr. Trueman Wood. 

*^ Copying mechanical network, stipple, or grain on one 
of the sensitive surfaces used in the production of the 
printing surface, or introducing granular material into the 
sulistance of one of these surfaces.''^ 

This latter method is very similar* to that of Wood- 
bury and that of Watcrliouse, already mentioned, as 
applicable to photo-engitiving. 

The Prtkli Process 

As early us 1851 Pretch i)atented a process for making 
an clectro;plato impression from a plate which had been 
coated with bichromatised gelatine, exposed under a line 
negative, and developed by washing the portions away, 
which had not been atlcctcd by light, with hot water. He 
8ubso<]uently made his method applicable to the production 
of a raised block for printing with type, by developing the 
ex|K>8ed plate (the film on* which had in this case been 
very rapidly dried) in cold water i>rociHcly as in the caso of 
collotype. Ii\Jact ho produced a collotyi>0| but in place of 
printing from tlusHh^ccUyi- or tran»rerring the imago to 
stone, ho made an electrotype cast of it, and used this as a 
raised block. The results obtained by this process are 
somewhat coarse, but are well suited to some subjects. 

It will be remembered that in the very first engraving 
(entaglio) process of Talbot, it was proi)osed to obtain a 

> ** Iin^Mirthig sttpplo to a Wooilbuiy filiu or siislogout roliof/* 
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grain or stipple by the use of ^ the image of a piece of 
folded gauze or other suitable material." 

This principley so far as I know, has seldom or never 
been used for the production of entaglio engravings, but 
recently it has been gi'eatly used for the production of 
raised blocks. When I say that the principle has been used, 
I mean that some body, such as gauze, having a pattern of 
opacity and transparency, has been used at some part of 
the process to give a grain to the surface. Thus gauze has 
been introduced between the. negative and the sensitive 
. surface used as a means of producing a surface block. 
Either actual gauze or a photographic reproduction of it 
on a film negative, or a reproduction of black crossed lines, 
or merely of black parallel lines, has been used. Tlie same 
has been introduced in front of the negative in the camera, 
or the negative or a positive from it have been brought 
into contact with a piece of gauze or a stipple screen of 
some kind, and the two together have been copied in the 
camera, In fact the changes have been many in every 
conceivable way, always with the same ultimate object^ to 
produce on a bloclc which could be etched an imago in 
some protective machine with the half-tones broken up 
into a uniform stipple. 

Of all these processes the same thing may be said. It 
is very diflicult to see how they succeed at all. At first 
sight it would appear that they ought to fail, because, con* 
sidering that a block can only, at one pointy print quite 
black or quite white, it is difficult to see how any half-tone 
is to be got from a pattern consisting of dots of equal sizes 
at equal distances, or of lines of equal breadth at equal 
distances. There .is nothing in all this of the nature of a 
'* discriminating grain.'' Still the processes are more or 
less successful. . 

Mei$enlacli*s Process 

A process of the nature just described was amongst 
several worked with greater or less success by Messrs. 
Bullock and Swan for some fifteen yearsi when it was 
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patented by Meisenbach of Munich in 1882, The follow- 
ing is a precise description of his process : — 

** A transi>arent plate is hatched or . stippled in parallel 
lines. A transparent positive is made of the object (which 
it is desired to depict). The two plates are joined, prefer- 
ably face to face. From the tombined plates a definite 
negative is photographed in the ordinary manner. In 
order to cross-hatch and break the lines of the shading, 
the hatched or stippled plate may be shifted once or more 
during the production of the said definite negative. This 
negative is transferred in the usual manner to form a 
typographic block.'* 

It will bo seen that no special means are here used for 
the production of a discriminating grain, yet it is undeniable 
that such exists in ^the pictures produced by Meisenbach. 
If one of these bo examined by the aid of a powerful 
magnifier, it will be found that the imago in reality consists * 
of equidistant dots. In the highest lights these are of 
course quite absent; but in all other paits they are 
present. In the lightest shades, however, they are repre- 
sented by the minutest ix)ints, whereiis in .the shadow they 
are so large as to nm into each other. 

If Meisenbach really produces the excellent resiilts that 
ho obtains by the method that he patented, one can only 
conclude that the discriminating grain results from the 
'^ creeping action " of light already treated of. 

JFoodbury Block Process 

m 

Of the various methods of producing tyj^c blocks by the 
aid of a Woodbury relief, it may be said, that in them 
there is a very thorough provision for obtaining a discrimi- 
nating grain. 

Woodbury himself worked at the production of type 
blocks from a gelatine relief, between which and the trans- 
parency under which it was printed there was introduced 
a screen of gauze or network, and producing, from the 
resulting grained impression, a block by pressure as already 
described in treating of the Woodbury process. I believe, 
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however, that the process has never been worked on any 
large scale. 

Ices^s Process 

Ives followed in the track of Woodbury, and some 
fifteen years ago patented a process which appears to 
possess all the essentials for successful working. 

The principle which ho introduced was the use of an 
impression in relief to crush down the grain of a paper 
^vith an even and marked gnain. Where the relief was 
highest it flattened out the grain entirely,^ where it was 
lowest it did not even touch it. Between these two 
extremes there was a gradation of various amounts of 
flattening out The relief being inked, the flattened por- 
tions of the grain only were blackened, and thus a print 
having half-tone represented in dots or spots of varying 
sizes was produced. : This could either be copied in the 
camera, the negative being used for the preparation of a 
transfer, or the imago could be directly transferred to a 
zinc block, which could then be etched. 

If a transfer were to be prepared, it was done in the 
foUo^ving manner: — Transfer jiapcr, consisting of pai)cr 
coated with a fllm of bichromatcd gelatine, was exposed 
under the negative. Those parts which received the action 
of light (representing the dots) were rendered incapable of 
absorbing water, whilst the other parts (representing the 
parts of the paper not inked) retained the capacity. The 
parts which swelled with water repelled greasy ink — as 
already described in connection with collotype — ^whilst tho 
hardened portions attracted it. TJie transfer }mper could 
thus be inked up, an impression precisely corresjionding to 
that got from the Woodbury relief resulting from this ink* 
ing, and this impression could be transferred to a zinc block, 
which could then be etched Ives has considerably modified 
his process since it first came out^ but the principle remains 
the same, and he has produced remarkably good results.^ 

^ For details of theao,* seo Canto's Leeturos on tho Rocent Improve* 
menta, in Photo-ifeehanieal Printing Methods^ by Thomas Bolas, F.0.&, 
printed by William Frounce, 10 Oough Sqoare, Fleet Street, K<X 
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Zuccdto*s Process 

A process patented some years ago by Zuccato bears a 
good deal of resemblance to that of Ives. Zuccato, how- 
everi in place of a grained paper, uses a block of lead or 
type-metaly the surface of which has been prepared by 
^ planing out very narrow grooves so as to have a series of 
* minute pyramids. The plate is inked and the Woodbury 
relief is brought down on it, a piece of very thin paper 
being between the two. The pyramids are flattened out 
to a greater or less degree* producing larger or smaller 
spots or dots, which have a very clearly defined outlina 

Many other processes could be described, but they are all 
more or less on the lines of those already given. 

m 

Hie Reproduction of Line Suhjccts 

The reproduction by the aid of photography of sub- 
jects in line I scarcely consider ought to come imder 
the heading of photographic printing at all. It is really 
simply a mechanical printing process to the aid of which 
photography is called. Still the various processes are 
much worked, and some brief description of them may not 
bo out of place, especially as the process, which is, perhaps, 
more used than any other, originated with the father of 
photography, Nic^phore Niepce. 

It is scarcely necessary to point out that any process 
which is capable of giving a print representing half-tone 
by stipple is also capable of reproducing a subject in line. 
Indeed the whole difficulty consists in contriving to get the 
ropresentation of the half-tone, the representation of only 
two colours, a black and a white, being simple enough. 

In 1827 Niepce submitted to the Royal Society some 
pictures, taken on plates, of metal covered with a film of 
bitumen of Judosa. The action of light on these films 
. was to render them insoluble in various oils, in which they 
. were otherwise soluble, so that^ by giving a sufficiently long 
exposure in the camera^ and afterwards developing 
these oils, a aoit of image was produced. 
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Nicpco do Saint Victor, nci)how of the IaBt-montioncd| 
used tho process for the copying of engravings. Ho ox* 
posed a coppor- plate coated with bitumen under an on- 
graving or transparency he wished to copy, by which moans 
all tho bitumen, except that under the lines, was rendered 
insoluble. That representing the lines was then dissolved 
away, and tho plate was etched by placing it in acid. 
Almost tho very samo process as this is that which is most 
commonly used at the present day for tho reproduction of 
lino subjects, except that raised entaglio blocks are goner* 
ally produced. 

A negative is prepared of tho lino subject to bo repro- 
duced. It is necessary that this negative bo as dense as 
possible, tho lines being at the same time represented by 
bare glass. 

A plate of zinc is coated with a thin film of bitumeUi 
and is exposed under tho negative whereby the parts 
representing the lines only are rendered insoluble. The 
remainder is now dissolved away, when the block may at 
once be etched by any fluid that will eat into the zinC| 
the lines remaining as raised portions which can be printed 
from. 

A very favourite process for the reproduction of line 
subjects is that in which bichromated albumen is used. 

A plate of zinc is coated with albumen which has a 
certain amount of bichromate of potash dissolved in it 
This film, when dry, is sensitive to light just as a bichromated 
gelatine film is, but it is far moro sensitive, and requires 
only cold water to develop it, as albumen is, unlike gela- 
tine, soluble in cold water. The process gives very sharp, 
clean lines. After the film has been exposed — just as the 
bitumen film is exposed, but for a mere fraction of the 
time — and developed, the plate is etched. The etching 
may be done directly with an alcoholic solution of per- 
chloride of iron, as alcohol has the effect of rendering 
albumen quite insoluble and impermeable, or, the image 
may be inked up— the albumen taking the ink readily-— 
and the plate may then be etched with acid. 

Both these methods are adapted to the finest work 
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whcro groAt precision is required. Whore a less degree of 
fineness and precision are required, it is usual to have recourse 
to the transfer method already mentioned in connection 
with the production of raised blocks for tjrpe-printing. 
Tho transfer consists, as already explainedi of a surface 
which repels greasy ink except in such parts as form the 
imaga The image may be transferred to a lithographic 
stone, from which prints may be taken directly, or it may 
bo tmnsferred to a zinc plate, which can^ then be etched 
80 as to form a relief block for printing. 

Tlio method of Fretch has already been mentioned. In 
it a film of bichromated gelatine, on a rigid support, is 
oxposed under a positive from a line subject. If the 
subject be an engraving or drawing on fairly transparent 
paper, and if it bo required to reproduce it of the same size, 
it itself may be used as the positive. If not^ a negative 
must be produced, and from that a ^lositive by contact. 
The film is either developed by placing it in cold water, in 
which case the lines swell up, standing above the level of 
the rest of the surface, or in warm water, in which case 
the lines are dissolved away. An electrotype copy is thus 
made which, in the former case, will give an entagHo block, 
in the latter a relief block. 

Of all the methods described, wherein a relief block 
is got through the intervention of a negative of the line 
subject^ it need scarcely be said that^ if a positive be used, 
an entaglio plate will result. 

Many processes besides those described have been 
invented with the object of reproducing line subjects, but 
it is difficult to see any advantage that they possess over 
those already described, whilst they certainly appear to 
possess the disadvantage of being more complex in work- 
ing^ or more expensive. 



CHAPTEB III 

GENERAL REMARKS ON CONTACT PRINTING 

The first and principal roquisito for contact printing is a. 
"printing-framo." Printingfrainos nro of various dosigni 




l)ut in ovory cnso tho object is tho snmo — nnmoly, to koop 
the sonnitivc film which is to bo printed in close contiict 
with tho negative, and at the same timo to proviiio moans 
of examining, rw any liino, ovnty part of tlio llhn, bo ns to 
SCO how llio prhiliitg is piwoodhig. rt'ovirtion for oxamina- 
tion is mmlo by arranging that uno part of tlio flhn shiiU 
bo kttpt in oIoHO contaut witlt tlio nogatlvo, whiUt tho otltor 
is separated from iU 

Tlio simiiloHt form of pritiLing'framo is hdro illustmtod. 
It is, ill tlio writer's opinion, iiot only tlio simplest (and 
choapoet), but also the best for all small sizes, certainly up 
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to wholo plate (8 J- x 6^). It will be seen that it consists 
of a fmme to hold tho negative, and a back to keep the film 
in close contact with it. The back is made in two halves, 
hinged together. It is pressed by two springs against the 
film ; but either of these springs can be released, allowing 
one-half of the frame to bo hinged back, so that the corre- 
sponding half of the print may bo examined as it progresses. 
In tho frame just described there is nothing in front of the 
negative to protect it from being damaged by the strain 
of tho springs ; nor is anything necessary for small uses. 
For largo sizes it is, however, advisable to use the frame 




illuslratod hero, in which thoro is a pinto-glass fronts against 
which tho negative lies. 

Tho back is somowhat diflbrent in form from that of 
tho cheaper frames ; but tho object to bo efTccted is the 
same in i>oth cnsos. 

It will romlily Iw iindorKtood that, with a ])1ate-glass 
fraino, it is pofutiltlo to print a no;;utivo of nny sixo — from 
tho largOHt that tho frnmo will hold to one very couHidorably 
•mnllnr. Thin is, of cniirHO, n convonionco in many coacB. 

With n fnimo luivhig tlio Imck in two divisions only, 
thoro in a narrow portion of the print, opiKtsito to tlio 
hingo, which, can bo seen only imperfectly, or not at aJl. 
This is on inconvonionco in some cases, when the very part 
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of the picturo that wo want to print for, and which in 
tho most imi)ortant of the whole, comes in the centra 
The difHculty is overcome by having tho back in three 
pieces, hinged in two places, and with three springs. It is 
then possible to open any two of the three parts of tho 
back at the same time. 

The backs of the frames are always covered with cloth 
of some kind This is sufficient to secure contact in tho 
case of very small sizes, say up to half-plate (6i^ x 4^), but 
for plates above this size pads of some sort are necessary. 
Pads are made specially for the purpose out of thick felt ; 
but the writer has found a thick pad made up of a number 
of sheets of blotting - paper to be quite as efllcacious, 
although certainly not quite so convenient 

Further requisites for almost every kind of printing 
are : flat dishes of the size of the largest pieces of paper 
to be manipulated. These are generally made of very 
common white earthenware, covered with a surface glaze, 
and dignified ^nth the name of porcelain — which they 
certainly in no way resomblo, The glaze very soon cracks,, 
and the earthenware absorbs a cjuantity of water i\\\\U} 
incredible, and also, of course, any salts which may bo 
dissolved in the water. I can state, as a fact verified by 
my own observation, that when the glaze of an earthen- 
ware dish becomes thoroughly cracked and absorbs as much 
of a saturated solution of a soluble salt as it can, it will 
keep giving up this salt again to clean water for weeks 
even if the water be changed every day or two. 

A consideration of the facts just mentioned will mako 
clear the advisability, if earthenware dishes be used, of 
confining one dish to one particular purpose, and to one 
only. I am glad to know, however, Uiat recently there 
have been introduced dishes of real vitrified stoneware 
(granitine). These are non -absorbent^ and if carefully 
washed after they are used for one purpose may afterwards 
bo used for another. . 

For most kinds of printing ' some arrangement for 
thoroughly washing the prints is required. This b 
specially the cose with prints in silver on albumenised 
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l)ai)or. With those tho washing requires to be very 
thoroughi and many special appliances have been designed. 
Sundry of these Mrill be illustrated when I come to treat in 
detail of tho process commonly known as silver printiDg. 

With tho appliances mentioned, the photographer will 
bo in a position to commence the practice of silver printing, 
and most other departments of contact printing ; but as ho 
goes on various other appli;inces (all of a simple nature) will 
bo required. For other processes further appliances will 
bo needed. These will bo described as the necessity for 
treating on tho use of thorn arises. 



CHAPTER IV 



SILVER PRINTING 



Printing with Iteadij Sensitised Paj^r — Trimming the Prints 

Tin: article commonly entitled *' ready sensitised '' or ** pro- 
served " paper is now a regular institution in photographic 
printing. It consists of paper albumeniscd and sensitised 
before it is sold. It has the advantage that it enables the 
printer to commence operations without first going through 
the processes of albumenising and sensitising — either or 
both. It is very largely used by amateur, and even by 
professional photogi*aphers,and^ whether the beginner intends 
eventually to sensitise his own paper or not (ho is not 
likely in any case to album enise it), it is certainly advisable 
that he commence work with ready sensitised paper. 

The paper is commonly sold in sheets measuring about 
17 X 22 inches. Twenty-four of these make a quire. The 
paper is sent out wrapped up so that light cannot reach it 
It may/ however, be freely manipulated in gas or lamp 
light, or in dull daylight, such as there commonly is in 
the parts of an ordinary room remote from a window. 

The paper is cut roughly to the sizes required — that is to 
say, leaving a little margin — before it can be put into the 
frame. It is a common custom to send out sensitised paper 
ready cut to certain standard 8i2es — -cslvIq and cabinet-— 
and the convenience of this is certainly great. It is, how- 
ever, of course impossible, if the paper be cut, before print- 
ing, to the exact size, to do any trimming after printing ; 
and it often happens, unless the greatest care bo taken in 
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adjuBting tho paper in tlio framo, that tho picture will bo 
a shaclo too much to one Bido or tho otheri or too high or 
too low ; but ill tho matter of whether tho printer pur« 
chAKOA liiH palmer ready cut or not^ ho mu8t use his own 
judgment 

A pieco of pH|>er i« placed in contact with tho negative 
in tho printing- fnimo, and the frame is placed in the 
light 

A word must be said as to the light that it is best to 
make use of for silver printing. It may probably be said 
thati for the great majority of negatives, the brightest 
light short of direct sunlight is the best to work in. Such 
a light as there is in sh:vdo during the briglitcst summer 
weather is excellent It is sometimes ditiicult to get a 
place to print in where the direct rays of the sun do not 
roach at some time of the day. In this cose the difficulty 
may be got over by stretching tissue paper (white of course) 
over the ])rinting-frames. It is very convenient to have a 
number of light wooden frames made the size of the print- 
ing-frames ; tissue paper is stretched across the former, and 
they can be placed over the printing-frames at a moment's 
notice. Somo prefer for silver printing the effect of sun- 
shine filtered through tissue paper to shadow light 

During tho months of November, December, and January 
the brightest direct sunshine that there is is none too 
bright for ordinary printing, and indeed in London there 
are only about six or seven months when it is ever too 
bright, and even during these months the light is never 
too intense for more than a few hours of the day. It may 
be said that if, during printing in the sun, a negative gets 
perceptibly hot to the hand, it is probably printing too 
quicldy. The converse, however, that if it is not perceptibly 
heated, it is not printing too quickly, will scarcely hold, as 
the 8un*8 heat rays are sometimes stopped in passing 
ihrough the atmosphere in a much greater proportion than 
the chemical rays. 

If the negative be one with very bold contrasts, showing 
sbadows too deep where the lights are printed out^ or 
showing chalkiness in the lights where the shadows are 
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already printed out — one, in fact, giving a luird print — it 
may bo printed in the most brilliant sunlight available. 
This will produce a print somewhat less harsh than could 
be ?ot in a less brilliant light. On the other hand, if tho 
negative be slightly on tho soft side, giving a print lacking 
in brilliancy, it is advisable to print it in a light consider* 
ably duller than the brightest light short of sunshine. In 
fact, it should be placed in so dull a light — either by alter- 
ing its position, or by placing several sheets of tissue paper 
over it — that it vrill take about an hour to print. 

It requires considerable judgment to be able to tell just 
how far the printing process should be allowed to proceed 
before the proof is removed from the frame. The print 
loses considerably during the various processes that it has 
to pass through after printing, and allowance must be mado 
for this, the printing being caified so fur that the proof, as it 
comes from the frame, appeal's considerably too dark. It is 
difficult to give more than a hint here of the allowance 
that must be made for alteration of the print during toning 
and fixing; but I may say roughly that the printing should bo 
allowed to go on for nearly twice as long as is required to 
produce a pleasing result in the frame. If the negative 
has been a good one — or it were better, perhaps, to say 
one suited to silver printing — the appearance of tho print 
as it comes from the frame will be as follows : Looked at 
as a whole the impression will appear considerably too dark, 
the brightest lights will be slightly coloured, but only 
slightly so, and the shadows will appear somewhat ^ clogged 
up" on account of the. fact that all the deeper shadows 
have gone to the darkest colour that it is possible to get 
with the paper by any length of printing. If tho shadows 
bo not as deep as the paper will print there is little or no 
chance that the finished picture will bo vigorous or pleasing 
in colour. 

The prints, as they come from the frames, may be placed 
in any light-tight drawer or box, to remain till there is a 
sufficient number ready for toning. 

I strongly advise that the prints be trimmed before they 
are toned. A considerable saving of gold is so effected, 
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not to mention the value of tlio Glippin^s themselves ; but^ 
besides this, there is very much less chance that the prints 
vrill bo torn in going through the various baths if they be 
trimmed than if they be left with rough edges. 

In trimming certain small sizes, especially the standard 
ones for portraits, there is but little latitude as regards 
length and breadth, sucli prints being mounted with but a 
very narrow margin. 

In trimming such prints it is customary to use a '* cut- 
ting shaiie," which is simply a piece of thick plate-glass cut 
and accurately ground to tlie size of the finished print The 
print is held against the under side of this. The fact that the 
glass is transparent permits of the adjustment of the print 
to its proper position. When it has been correctly 
adjustedi the projecting edges of paper aro trimmed away 
by the aid of a jxiir of scissors, which should have very 
long blades. Some prefer to use a knife, laying the shape 
on the top of the print on a board, or, \^ hat is much better, 
on the top of a revolving table, which permits each edge 
consecutively to be brought into the most convenient 
position for trimming. 

I have said that in the case of some portraits the photo- 
grapher is pretty well tied down as to size and shape ; but it 
is not so in the case of landscai)es, which are mounted with 
a wide margin, or with large portraits, which are commonly 
mounted in the same way. In these cases the exact size 
does not matter, nor does the precise relation of length to 
• breadth. It is, therefore, possible, if it apjiear desirable, to 
trim a little oflfone end or edge of the picture, or off the top 
or the bottom, and there are remarkably few prints that are 
not improved by a more or less liberal use of the shears, 
^ cutting awayi ])orhaps, an inch of foreground or half an inch 
at one side, and so forth. The majority of photographers, 
s|)ecially amatoura, api)ear to bo afraid to use the scissors 
boldly, as if they grudged to reduce the size of their prints ; 
- but in this matter they make a great mistake. I say 
emphatically do not hesitate to cut down the size of your 
print if an improved, though smalleri picture result from so 
doing. 



42 SILVER PRINTING 

The best manner in which to trim prints, when the 
precise size does not matter, is to mark them out on the 
face with a pencil — not hesitating to mark a good bit to be 
cut away if necessary — using a T-square and a drawing- 
board, and aften\*ards to cut them with either a pair of 
scissors or a knife and rule. 

It is necessary to say a few words as to certain matters 
to be observed in the case of trimming. It has been 
observed by Norman Macbeth, a distinguished painter, that 
the best ratio of length to breadth in a picture is as the 
diagonal to the side of a square. Probably the truth of 
this matter is, that somewhere about two to three repre* 
sents the most pleasing relation of length to breadth in a 
picture. Certainly anything squarer than that indicated 
is but seldom pleasing to the eye. 

There are some cases in which it is quite necessary to 
have the sides, or the top and bottom of a print, parallel 
to some line in the picture. Thus, if there be a scene with 
the sea as the horizon line, the top and bottom of the 
print must be parallel with this line. Again, if any vertical 
buildings, or vertical objects of any kind, be introduced, it 
is necessary that the edges of the print be parallel with the 
vertical line of the side of the building. 

It sometimes happens that it has not been possible to 
keep the back of the camera quite vertical during the 
exposure of a plate on a very high building, and that there 
is a convergence of the vertical lines towards the top of the 
print. If this convergence be but slight, it does not^ I 
think, seriously affect the value of the picture ; but care 
must be taken, when it exists, not to have one side of the 
building parallel with one side of the print, and the other 
edge of the building far from parallel with either side of 
the print. The . difference must bo splits and the edges of 
the prints must be made parallel with a vertical line, real 
or imaginary, down the middle of the picture. 

No horizontal line, excepting the sea horizoui should 
ever be token as a guiding line in trimming prints. 
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CHAPTER V 
SILVER FRINTING — Continued 

Timing Ready Sensitised Paper 

Various processes of toning of earlier date than the alkaline 
metliod of gold toning have been mentioned in the first 
chapter of Uiis book ; but as they have all by this time 
completely given %vay to alkaline gold toning, they do not 
require further mention just now. 

Toning is certainly one of the most important operations 
in connection with silver printing, if it is not the most 
important. On the manner in which it is performed 
depends not only the beauty of the finished prints but also, 
in great measure at least, its permanence. 

There are many toning formuloB differing more or less 
from each other, and in another chapter I give a number 
of them with a few remarks on each ; but here I propose 
to confine myself to the action of one only, describing 
carefully the various manipulations connected with its use. 
The bath I select is that known as ** the borax bath." My 
reason for selecting it is that it is very convenient^ and 
especially for amateurs, or all who tone only at long or 
irregular intervals, because it may be made up for use at 
once, whereas many other baths require to be kept for some 
time before they will work at their bestb 

Whatever toning formula is used the basis of it is 
chloride of gold.^ 

^ A pUtinum salt is Bometimaa, but veiy rarely, used. The writer 
has used ''platinum chloride,** sold by a dealer for the porpoee of 
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So-called chloriilo of gold is sold in small qunntitios 
in scaled tubes, each containing 15 grains. I say "so- 
called " because, so far as I kno>y, the article contained in 
the tubes is never the pure chloridoi or terchloride of gold 
(AUCI3X but is a double salt of gold and potassium, or, 
probably in some cases, some other salt^ with one or more 
equivalents of water of crystallisation. This being the 
case, 'M 5 grains of chloride of gold " gives no guarantee 
of any absolute quantity of the metal, which, of course, is 
the active agent in the toning process. Some makers, 
however, guarantee in each tube a minimum of metallic 
gold — ^generally 7 grains — and it is well to purchase only 
such tubes as bear this guarantee. 

The gold having been purchased, it is advisable to make 
it np into a stock solution at once, so that when a certain 
quantity of chloride is required, it is only necessary to 
measure o£f some of the liquid. The strength of solution 
commonly made up is 1 grain of chloride to 1 dram of 
water. A tube is placed in a 2 -ounce bottle, when it is 
broken by the aid of a glass rod, and then 15 drams of 
water are poured over it. A dram of this solution will 
then contain almost precisely 1 grain of chloride of gold. 

The toning solution, with borax, is as follows : — 



Chloride of gold 
Borax 
Water . 



1 grain 
60 grains 
10 ounces 



About 1 grain of gold chloride will be required to 
tone the prints from a sheet of paper of the usual size 
(17 x22 inches). Indeed, if the gold chloride be up to 
standard, a little less would probably do, but it is better to 
waste a little gold at the end of the operation than to havo 
to add gold as the toning proceeds — although it is by no 
means impossible to make the addition if due care be taken 
to prevent the local action on the prints of the added gold. 

toningt working with tho acetate bath given hereaftor, merely sub* 
stituting tho platinum salt for tho gold. Ho got oxooUent blaok tones, 
and believes that the platinum salt might bo substituted for tho gold 
in any toning formubu 
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AYo tnko then for each shcot of papor to bo toned 1 
dram of the chloride of gold solution. This is made up to 
about an ounce with water. A pinch of powdered chalk is 
put into the liquid and is shaken up with it. The object 
of the chalk is to neutralise any free acid which may be 
left ^vith the gold chloride, and which might be hurtful 
during toning. After shaking or stirring up the chalk is 
allowed to settle do^vn. Meantime, 60 grains of borax 
are dissolved in 6 or 7 ounces of hot water. When this 
latter solution has cooled down, the neutralised solution 
of gold chloride is added to it, and the quantity is made 
up to 10 ounces,^ when the mixture is ready for use. 

The prints trimmed as described in the last chapter, and 
ready for toning, have to be washed in clean water, to get 
rid . of the whole, or the greater portion, of the soluble 
salts still adhering to them. 

This washing may be performed in any vessel wherein 
it is convenient to manipulate the prints. I think the 
most convenient vessel of all is a deep sink of white glazed 
ware sold as ^'Butters's pantry sink" by various manu- 
facturers of sanitary appliances. The sink has a plug at 
the bottom, and also an overflow pipe, so that the water 
may either be changed as often as is considered desurable, 
or may be allowed to flow into the sink and overflow by 
the overflow pipe, whilst the prints are turned over by 
hand. 

It is, however, not evoxy printer— in fact of amateurs 
probably only a few — ^who are able and willing to fit up a 
special sink for printing purposes, and I must warn all from 
attempting to use a sink which is at other times used for 
negative work. In fact^ the further all the operations of 
^* silver printing'' of any kind are done from the place 
where negative work goes on the better. 

Failing a special sink an ordinary wooden tub does 
excellently where a supply of water from a water-tap can 
be got. Galvanised iron tubes may be used if they are 
carefully coated inside with black varnish (bitumen in 

' This quantity is by no means an absolute one^ as will be pointed 
oat hereafter. 
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bcn^ino), or somo othor protcctivo film ; 1)ut thoro is always . 
a littlo risk of spotting the printSi unless the varnishing 
be carefully performed ; for if those ever come into actual 
contact with the zinc, or the iron which the varnish is sup* 
posed to cover, they will probably l>e acted upon. 

When it is nocosaary to tone and (Ix in a room where 
there is no supply from a bvpi and wheroi consequontlyi the 
water must be brought in in a jug or can and carried away 
in a pail, it is, of course, advisable to economise water as 
much as possible, and in this case there is probably no 
more efficient way of washing than the lifting of prints 
from one flat dish to another. The mctiiod of proceeding 
is as follows : — Ilwo dishes are used. Both are filled half 
or two-thirds with water. The prints are immersed one 
by one in the first face downwards, the water is then 
poured oft*, fresh is poured into the dish, and Uio prints 
are lifted one by one into dish No. 2. The water is now 
poured from both dishes, and fresh is poui*ed in when the 
prints are transferred one by one, this time from dish No. 
2 to dish No. 1. And so on the process goes till it is 
considered that the prints are sufficiently washed. 

So much for the method of washing. Tho extent o( it 
and various other items come next for consideration. 

In giving instructions for manipulating ready sensitised 
paper, the difficulty presents itself that we have no absolute 
knowledge of how the paper is prepared. It is, in facti 
prepared in many difterent ways, and probably to get the 
best possible results it would be necessary to treat each 
brand in a special manner. Wo may assume, however, 
that most of the different brands arc preserved by the aid 
of an organic acid of some kind. At any rate there can be 
no harm in taking such precautions as will result in the 
elimination of this acid if it exists as it would be harmful 
did it get the length of the toning bath. 

One way of eliminating the acid is prolonged washing, 
the other is neutralisation by the use of an alkali, for 
example, carbonate of soda. 

I consider it best that the printer should be regulated 
in the matter of which method ho uses by the colour 
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which ho wishes eventually to have. Every one who has 
over looked at silver prints must have noticed that there 
is a wide range of colour. A range from a light brown, 
through a darker brown towards a purple, into a black — 
and if the process be carried to the extreme, into a dull 
•laty-priiy colour. 

It is unfortunately the case that with many brands of 
ready sensitised papers it is not possible to push the toning 
to any colour much deeper than the brown without a 
general degradation of the print With the best brands of 
paper, however, it is possible to get a good purple colour. 
In the case of almost all brands it is possible to get a very 
fine rich, warm, brown colour, which is, to the writer's 
mind, a very beautiful one. He has already entitled it 
^^Payn Jennings'' brown, because it has been seen in great 
I)erfcction in many pictures exliibited by that eminent artist. 
*' Ready sensitised " palter really aflfortlfi this brown better 
tlmn most brands of |Kiper sensitised at home. 

I shall lake first the two extreme cases : one w*here a 
very warm brown (almost a red) is required, the other 
where a purjile is wished. 

It will be noticed that whenever the prints are placed 
in water, the water turns somewhat milky on account of 
the precipitation from them of salts by the nitrate of silver 
washed from the paper. After two or three washings the 
roilkiness should be but slight. If it be still very con- 
siderable one or two more washings may be given. At the 
end of this time the prints are laid in a bath containing 
about half an oimco of common salt to a pint of water, 
where they lie for five minutes. They are then washed in a 
, few more changes of water, when they are ready for toning. 

I have mentioned that albumenised sensitised paper 
may be manipulated at all stages in either dull, white light 
or bright gas or lamp light Dull white light is usually 
preferred for toning, at any rate to the brown colour, 
because it is more easy to judge of colour in such a light 
than in the yellow light of gas. 

If the weather is very cold the temperature of the 
toning bath may be raised a little, but it should never be 
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mado more than barely tepid — never should rise above 

The prints being ready for toning, and the toning 
solution being in a flat dish, a print is placed into it The 
print is turned over once or twice so as to ensure thorough 
saturation with the toning solutioui and eventually is left 
face downwards in the bath. Another print is similarly 
treated, and so on till there are several in the solution. 
As regards the number that may be placed in the toning 
bath at one time, the operator must be entirely guided 
by his skill. A beginner should never have more than 
three or four prints in the solution at once, a thoroughly 
skilled toner may have as many dozen. In any case the 
prints must be kept in constant motion by lifting the one 
that is at the bottom of the dish from under the others, 
laying it face upwanls for a moment on the top of the mass 
of prints, when it is examined to see if the colour has 
changed, and is then turned face downwards. 

It will have been observed that the prints assumed a 
very red colour in the salt and water, the red probably 
approaching very closely what is commonly called " brick- 
red." In the toning bath they will gi*adually change from 
a red to a rich bro^\ii colour. When the desired tint has 
been reached they are removed to a dish of clean water. 

If the purple tone be desired, the prints are washed just 
as described for the brown tone, but carbonate of soda 
(washing-soda) is substituted for the common salt. 

The toning also is performed in just the same way. It 
proceeds a good deal more rapidly ; but to get the purple 
has, of course, to be carried to a far greater extent If, 
with the treatment just described, it be found impossible 
to get a purple tone, the prints, in place of becoming 
purple, pass to a colour quite indescribable, but certainly far 
from agreeable ; it may be concluded that the particular 
brand of paper used is not suitable for toning other than 
to a brown. 

If, however, the colour goes on deepening in a satisfactory 
manner, the only difficulty is to stop it at the right stage. 
This is best done, the writer thinkip by examining the 
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colour by artificial transmitted lighti by looking through 
the print at a gas or lamp light behind it The reason for 
this is that a little of the colour, las seen by reflected lights 
is generally lost during the processes which have to be 
gono through after toning. It is the custom of the writer, 
when ho is toning for a puq)lo colour, to tone till all red 
or brown, by transmitted lights is gone, except in the rery 
deepest shadow of the print 

If a darker brown than the very lights warm, bright 
brown that I have described be desired, Uio prints may 
simply bo waslied for a considerable length of time before 
toning, till all trace, or all but the faintest trace, of milld- 
ness has vanished, and may then be passed at once into 
the toning solution. 
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CHAPTER VI 
SILVER PRINTING^ — Continued 

Fixing and IFasUing Prints an Albumenised Paper 

The printSi as they come from the toning bnth, are placed 
at once in clean water — are washed in several further changes 
of water when they arc ready for fixing. The fixing agent 
is hyposulphite of soda, or hypo, as it is commonly called 
by photographers. Whilst writing of this chemicali it is 
well to mention that it is necessary to bo most careful that 
no trace of it comes into contact with the print before tho 
time of fixing, otherwise tho total destruction of the latter 
is likely to ensue. 

Various strengths of hypo bath are advised for fixing. 
I am of opinion that the strong baths often recommended 
(4 or 5 ounces to the pint) are liable to cause deterioration 
of the colour of the prints, especially in tho lighter tints. 
A very good authority on silver printing, Mr. W. Ayrosi 
recommends a Ixith as weak as 1 ounce to tho pint. His 
own silver prints certainly do not indicate tho fault of lack 
of pennanence, but still I should hesitate to advise the 
use of a bath so very dilute as 5 per cent As a mean 
between the very strong and tho very weak baths men- 
tioned, I advise one made by dissolving 2 ounces of iiypo 
in each pint of water. Hypo is very cheap, and there can 
be no excuse for sparing it. It is, moreover, distinctly of 
advantage to use a largo quantity of fixing batL . I recom- 
mend that not less than 1 pint for evexy shoot of paper to 
be toned be made up» 



SILVER PRINTING 51 

* 

It is of tho utmost consequence that the fixing bath bo 
not acid| and as many commercial camples of liypo have a 
slightly acid rcactioni it is necesssiry to neutralise the bath, 
or still bettori to make it slightly alkaliua Ammonia is, 
iu the writer's opinion, the best alkali to use for the pur- 
pose of neutralising the bath, because, whenever it is in 
excess, the fact is known by its imparting its very charac- 
teristic smell to the solution. Ammonia may be poured 
drop by drop into the fixing bath till it (the fixing solution) 
smells faintly of the alkali 

The fixing bath should not be very cold (say7never 
below 50* F.), and as hypo in dissolving renders much 
heat latent, cooling the solution greatly, it is often advis- 
able slightly to warm the fixing bath before it^is used On 
the other hand, its temperature should never exceed 70* F. 

The prints are placed in the bath one by one face down- 
wards, care being taken to press each one well below the face 
of tlio solution before another is placed above it When 
they are all in tho bath the lower print is pulled from under- 
neath the others and is laid face upwards on the top. Tliis 
oi)oration is gone through till all the prints have been 
pulled from the bottom of the pile to the top, and the 
whole thing is gone through again at the end of eveiy five 
minutes till it has been done about four times, when fixing 
may bo considered to be complete. 

If there are a great number of prints, it is better to lift 
them from one dish to another, both filled %nth the fixing 
solution, than to manipulate them entirely in one dish. 

The writer is of opinion that the chance of permanency 
of silver prints would be greatly enhanced if, after the usual 
time of fixing, they had ten minutes in a perfectly fresh 
fixing bath. 

It is to be distinctly understood that tho same fixing 
bath must never be used twice for prints. If a number of 
prints have boon fixed, tho bath is worth saving for the 
silver it contains. Probably from half an ounce to an 
oimce of metallic silver may bo recovered from each quire 
of paper fixed — the latter quantity, however, very rarelyi 
if over, in the case of ready sensitised paper. 
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The prints onco fixed liavo to bo washed so as to 
eliminate every trace of hyi>o. The smallest quantity of 
the salt left in the paper may nndoubtcdly cause fading 
of the image. But the writer hero wishes to omphoslso 
the fact that there are other causes of fiiditig besides want 
of washing, and that it ia not right, if prints show signs of 
fading in a few years, to jump at the conclusion that 
insuniuiont wasliing is the cause. Insudicient flxlng or 
acidity of the fixing bath are much more frequent causes.' 
I believe that the second fixing bath recommended above 




—rendered slightly alkaline — would do more for tlie per- 
manency of silver prints than alt the washing machines in 
the world. 

Still a thorough washing is at least one of the condi* 
tions of permanence in silver prints, and some means 
should be taken to secure it The essential for a thorough 
washing is, that the washing water should get thoroughly 
at the prints ; should, that is to say, act in quantities on 
both sides of each print To secure this the prints must, 
by some means or another, be kept moving in frequently 
1 Andrew FriDgle, Briti$h JounuU ^ PAokftvphy, Sept«mbar iM, 
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changed water, or the water in changing mnst be caused 
to move between all the prints. One or other of these 
two objects is attained in most of the machines mana- 
facturcd for the s])ccial purpose of washing prints, the 
water, in entering the washing vessel, either causing the 
prints to keep in constant motion, or moving in rapid 
currents l)otwocn the prints which do not move. I here 
illustrate two washing machines. 

The old-fashioned method of leaving the whole of a 







batch of prints in a tub or other large vessel, whilst water 
flowed constantly in from a tap and out over the edge, is 
probably about the least efficient of any, unless the prints 
be frequently turned over by hand one at a time. If they 
be not so turned over, they form into a mass at the bottom 
of the vessel, and there lie, the hypo, which is heavy, 
having scarcely any tendency at all to leave them. By, 
however, turning over the prints at frequent intervids 
(say once in half an hour), and having just previously 
completely emptied the vessel, and allowed it to fill up 
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again, a very efficient washing is obtained in five or six 
hours. 

Perhaps the best way in which to secure the elimination 
of all the hypo from prints, if a washing machine bo not 
used| is to wash as described above for three or four 
hours, then to take each print separately, to lay it on 
a sheet of clean glass, first face downwards, theh face 
upwards, for a few minutes, whilst a stream of water 
plays on it This method will be particularly efficient if- 
the water used for the prints when washed separately is 
warm. 

The method described for washing prints before toning 
is efficient for washing them after fixing, if the photo- 
grapher has the patience to carry it on for an hour or two^ 
or can employ any tnistworthy person to do sa In this 
case the last few waters should be warm. 

The prints, puce washed, may be mounted at once — wet^ 
that is to say — although there are some objections to so 
doing (see Chapter XXX 11.) on mounting prints. If, how- 
ever, itbe wished to dry them without mounting them, ib 
is almost necessary to take some special means to prevent 
them from cockling up in a manner which makes them 
very difficult to handle afterwards. 

The best method of treating prints, so that they may 
lie flat is to roll them in a rolling press, but many do not 
possess such an article, and for this reason I shall describe 
a way in which they may be made to lie flat without tho 
use of such an expensive machine. 

Tho first thing is in any case to get tliem very nearly 
dry. A common way of doing this is by tho use of drying 
boarda These are simply sheets of very thick blotting- 
paper chemically pure. Prints taken ivom the washing 
water and allowed to drain are blotted between two of 
these boards, and arc then placed between others, a pile 
being made of alternate drying boards and prints. If 
the drying boards be not kept in a very dry pkice, they 
should be each dried by warming it before tho firo just 
beforo use. 

On the top of the pile of drying boards and prints is 
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placed a weight, and the whole is left for half an hour or 
longer, rvhen it will be found that the prints are practically 
dry. They may now be piled on the top of each other, 
and bo left between two boards under a weighty or better, 
in a lettcr-press, for a few days, when, if the surface of 
the paper has not been high, they will be found to be 
sufficiently flat and will remain so. . If, however, the paper 
has been one of very high surface, it will tend to curl 
towards tlic albumenised side even after the prints have 
remained for a very long time under pressura To render 
such prints flat^ the best plan that I know of (next to 
rolling them in a machine) is to roll them, just after they 
come from the drying boards, tightly on a small roller, 
albumenised surface outwards. One print is then rolled 
tightly round the roller, which may be about I inch in 
diiimeter, the end of the next print is then caught under 
tlie end of the first, and it is tightly rolled up. This pro- 
cess is continued till any number ox prints up to about 
wonty are rolled on the roller, a book-wnipper is then 
rolled up to make an outside covering, and the roll is 
put on one side for a few days, or till the prints are 
required. 

There are other methods of drying prints besides 
placing them between drying boards. Thus they may be 
blotted off and laid face do>vn wards on drying boards or 
sheets of pure white blotting-paper. In this case they are 
rolled up, albumenised surface outwards, as just described, 
whenever they curl so far that further curling would mean 
a tendency to unmanagcableness. This method is a good 
one for prints from whole plates or larger. 

In the case of very large sizes it is sufficient to lay the 
wet print across a wooden roller, albumenised side outwards, 
till it is all but dry, then to roll it up as described above. 
Some again place the prints face downwards on a string 
not| then place another net over them so as to prevent 
them from curling as they dry. 

Hero let me insert a remark which might as well be 
inserted in almost any other place. Let the beginner who, 
on first attempting some apparently very simple manipula* ' 
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tioD, finds he has some difficulty in succeeding — if, for 
example, he tears his prints in attempting to roll them up 
— not conclude that the directions given him are nece^ 
sariljr wrong, hut consider that possibly a little practice 18 
required on his part. 
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CHAPTER VII 
RILVER PRINTING — ChtUinued 

Albumenising Paper 

Mention has already been made in the introductory 
chapters of albumcnised paper. The advantage of paper 
coated with albumen, as it is in these days, is that a glossy 
surface is produced which gives a depth and transparency 
to the shadows, and a delicacy to the high lights which 
cannot be attained without some gloss, and that a great 
range of very beautiful tones are obtainable. It is quite 
true that many — and amongst them those %vho have a right 
to bo considered authorities on the artistic side of the 
question — object to the glossy surface of albumenised 
paper very strongly ; and, further, that a great deal of the 
want of pennanency of silver prints is probiibly due to the 
presence of the albumen. Still the iact remains that at 
the date of writing the albumen process is still the favourite, 
and that probably nine out of every ten photographic 
prints arc produced by it. Indeed, so much more is it used 
than other processes employing silver that, when the term 
^ silver printing ** is used, it is always understood to mean 
printing on albumenised paper. 

Briefly speaking, the process is as follows: — Paper is 
coated with a solution of salt (chloride of ammonium gener- 
ally, but sometimes common salt, chloride of sodium) in 
albumen, egg-albumen alone apparently being suitable. 
The paper is then floated, albumenised side downwards, on 
a strong solution of silver nitrate, the result being that the 
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albumen is ^' coagulated '' or rondorod insoluble in water, a 
double decomposition takes place between the silver nitrate 
and the chloride of ammonium in the albumen, silver 
chloride which is sensitive to light being produced ; and 
further, an action tsikes place between the albumen itself 
and the nitrate of silver, an organic compound sensitive to 
light, to which the term albumenate of silver has been 
given, being forutcd. 

It is usual in these days for the photographer to pur- 
chase his paper already albumenised, even if he do not 
purchase it ready sensitised as described in a former 
chapter. Albumenised paper is now so cheap and so 
reliable that there is no temptation to go through the 
ver}** troublesome process of albumenising on a small scale. 
Still no book treating specially on silver printing would be 
complete without an account of albumenising paper, and 
for this reason I describe the process hore. 

First as to the i>a|>er. There are at the present day — 
in Europe at any rate — ^practically only two bmnds of 
paper that are ever used for albumenising — namely, Rive 
and Saxe. These are both very beautiful plain papers 
of great purity, evenness, and fineness of texture. They 
can be had of almost all dealers in this country. They 
are made in various thicknesses — the thickness being always 
expressed in terms of the weight of a ream (480 sheets). 
Papers from 8 to 12 kilo, are commonly used foralbumen- 
isinsT, but none under 10 kilo, is to be recommended for 
any but small work, and I should certainly not advise any 
photographer who wants to experiment on albumenising to 
try anything lighter. He ^vill find 10 kilo. Rive or 12 
kila Saxe excellent for his purpose. The size of the sheets is 
about 22 X 17 inches, and, of course, on a commercial scale 
they are coated whole. It will, however, be well at first not 
to attempt anything larger than a quarter sheet at a time. 

The albumen must be obtained by separating the whites 
of eggs from the yolka This is done by cracking the shell 
across and letting the white run out from between the two 
halves without breaking the yolk. The writer must^ how- 
ever, confess that^ in the case of his own experiments in 
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albumcnising pai>cr, ho has always called in the assistance of 
one skilled in culinary operations for the breaking of the eggs 
and the frothing of the albumen to be described hereafter. 
Every egg will do for about two sheets of paper (with due 
economy somewhat more), but it must bo borne in mind 
that there must always be a minimum quantity of albumen 
siifBcient to cover the liottom of a dish somewhat larger 
than the paper to bo floated, to a depth of at least quarter 
of an inch. This means about twenty eggs before a single 
quarter of a sheet can be floated. In separating the whites 
from the yolks of the eggs each white should be dropped 
singly into a cup, so that if the yolk by accident break and 
get mixed with the white, that egg only need be rejected 
in place of the whole of the whites already collected, or at 
any rate the very large quantity of the albumen that it 
would be found necessary to waste before every trace of the 
yolk is removed. It must be understood that no speck of 
' the yellow of the yolk must be allowed in the albumen. 

The next question is as to the quantity of salt that it is 
well to use. Thirty years ago it was common to recom- 
mend a very large quantity — 20, 30, or even 40 grains 
being mentioned Very much less salt is now, however, 
commonly used. I think I may pretty safely say that no 
commercial albumenised paper is salted with more than 10 
grains of chloride of ammonium (or the equivalent in some 
other chloride) to the ounce, whilst I know that some of 
those which give exceedingly brilliant prints with deep 
shadows, and which give better results with a strong silver 
bath than a weak have less than half that quantity.^ 

From what I can gather, 8 grains to the ounce is 
a common quantity of chloride of ammonium to use. 

For each ounce, then, of albumen that we have, we 
take 8 grains of chloride of ammonium, which is dis- 
solved in the smallest possible quantity of water, and is 
then added to the albumen. The quantity of chloride of 

^ 8eo chapters on ''Tho Silrer Batb ** and on /' The Chemistry of 
Silver Printing,'* in the latter of which is given a method of determin- 
ing the amount of soluble chloride, which there is on a girea area of 
paper. 
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ammonium noccsaary for 20 ounces of albumen may bo 
dissolved in 1 ounco of water. 

Tiie albumen being " salted " has next to bo beaten up 
into a very fino froth. An American egg-beater may bo 
used, but it is commoui >vhen tlio process is conducted on 
a largo scale* to use a bundle of birch twigS| the bark from 
which has been removed. In any case the "frothing^ 
must be very thorough, otherwise stroaks will be produced 
on the surface of tho paper. When a very thorough froth 
has been obtainedi the vessel containing tho albumen 
(which, by tho way, must be many times larger than is 
sutiicient to contain the unfrothed whites) is placed on one 
side to settle. Probably it will be ready for filtering in 
about twenty-foiu* hours, but it may be left for several 
days if desired. It is filtered beforo use through a couple 
of thicknesses of muslin. 

When floating is to bo performed the salted albumen 
is poured into a flat dish, as already mentioned, to a depth 
of not less than quarter of an inch. The two faults liable 
to occur in floating tho sheets are air bubbles, which form 
spots, having on them neither albumen nor salt, and there* 
fore, of course, practically unsensitisablo, and streaks 
formed by unsteadiness in lowering the paper on to tho 
albumen. 

• It is commonly directed to hold tho paper by opposite 
comers, allowing it to bag or sag down in the middle, to 
allow it to touch the albumen along tho lino of tho bottom 
of tho sag, and then to lower tho two corners simultano* 
ously. I scarcely think, however, that this is tho best 
methoil of working, as air bubbles aro particularly liable 
to be fonnecl 

It is somewhat difficult to describe methods of manip* 
Illation in writing, but I shall endeavour, by the aid of 
a couple of cuts, to make clear what I consider to be the 
best method of floating paper either on albumen or on a 
sensitising bath. 

In both cuts C D is supposed to be the dish of albiunen ; 
A B tho sheet to be floatecL 

Tho operator stands at the end of the dish facing it 
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TIio Olid A of tho shoot is hold in tho left hand, whilst 
with tho right hand tho edgo B is turned up as shown in 
Fig. 1| and is thus brought into contact with tho albumen. 
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The ond A is thon slowly and quite steadily lowered, whilst 
tho end B is, so to speak^ pushed along the surface of the 
albumen till, just before tho process is complete, tho sheet 
assumes the form shown in Fig. 2. 







Fig. 3. 



It is well not to have the jmper excessively dry before 
floating, otherwise it will have a strong tendency to curl 
away from the albumen at tho edges. If it have been kept 
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for a few days in a cellar of not extraordinary dampness, 
it will probably be in good condition. Should it noverthe* 
less curl away from the albumeui it miy bo made to lie 
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flat by gently brcathiiig on tho back of it ; but tho best 
plan is to have some littlo blocks of wood, say 2 inches x 
h inch X ^ inch, to lay on the b&ick of the paper and catch 
the curling edge, as shown in Fig. 3, where A and B show 
the little blocks. 

At the end of about a minute, or whenever the tendency 
to curl is over, if the time required be more than a minute, 
the paper is taken by two adjacent corners, and is drawn 
with an even motion off the albumen. It is then hung up 
to dry, by placing it, albumeniscd side outwards, across a 
roller of wood of such a thickness that there is no tend- 
cncy to fold. Two inches or so is about the best diameter 
for the rollers. The paper should' be placed in a warm 
acd well-ventilated room to dry. The wannth is especially 
necessary if a high gloss be desired. Indeed, in this case, 
a temperature of 80* or even more is not at all too groat. 

The paper in drying tends to curl towards the albumen* 
ised side. It may, when quite dry, bo straightened by 
rolling it up in the manner already described for prints,^ 
but as, on account of the diificulty there is in afterwards 
floating albumenised pai)er which has been rolled up, it 
should, in the writer's opinion, never be rolled up at all, 
*^that is to say, till after it is sensitised. The sheets 
may be laid face downwanls and carefully flattened out 
one at a time by hand, one being placed over another, and 
eventually a board may be placed on the pile with a weight 
on the top. 

In working on a large scale albumen may bo purchased 
from egg merchants, who dispose of tho yolks of eggs to 
confectioners,^ or the eggs may lie purchased, kept a few 
days and cracked, and the yolks may bo sold to tho 
confcctionorii!^ 

It is cuHtonmry in this country to use fresh albumen ; 
but tho smell of some foi^eign papers proves conolusively 
that the albumen used is not frosh| and these papers some* 

> 8oo Cliap. VI. p. C6t 
* Abnoy and Robinson's Silver MtUinff. 
' George Dawson, BritiA Jwmal (ff Phdographjft Soptombor 10| 
1880. 
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times give jxirticularly fine results. The gloss is very high, 
the prints are exceedingly rich, and tone to an excellent 
colour. It is commonly supposed that these papers are 
floated on putrid albumen, but the writer feels connnced 
that this statement is not strictly correct That the 
albumen has undergone some decomposition appears certain, 
but that it is not a decomposition analogous to putrefaction 
appears from the fact that the smell' although disagreeable 
onoughi is very different from the well-known ^ rotten eggs' " 
smell. Moreover, the writer's experiments with albumen 
simply allowed to get putrid have resulted in something 
in no way approaching the samples of albumcnised papers 
already referred ta 

I have been told by Otto Scholzig that the I'csult is 
produced by fermenting the albumen, which is an altogether 
diflercnt thing from allowing it to become putrid. J am, 
however, unable to give any details of the process. 

If it bo desired to give a tint to albumcnised pa][)er, a 
little colour is introduced in the albumen, enough to give 
tlie desired tint. Aniline colours are commonly used. I 
have been told by W. Ashman that Judson's dyes answer 
very well. 

Double albumouised paper is produced by floating each 
sheet twice on the albumen. To prevent the coating 
acquired by the first floating from being dissolved ofi" on 
floating a second time, it is necessary to coagulate it. 
This used generally to bo done with damp heat by the 
aid of steam, but I believe that alcohol is now commonly 
uccd. At any rate it is quite efficient Tlie sheets being 
once floated and dried, are floated on, or dipi^ed in a 
mixture of 4 partn of nicthylatcc! spirits to 1 of water. 
To float on thirt is diflicult, and I advise that any one, 
ox|H*rinionling in this direction, dip the sheet entirely, 
although thereby there is some M'aste of spirit The paper 
is oneo more dried and is then floated a second time. 

It is not necessary that the albumen for the first floating 
bo salted at alL^ Lidoedi there would appear to ba a 



' Goorgb Dswsottf Sritiih Journal </ Photographjff September 10, 
1M«. 



41 



8ILVKK IMUNTINd 



flistiitct aclvAtitago in not ilonting it, as thcroby tlio imngo 
is kept ontiroly on the surfaco of tl&c papcri v/hicli is ono 
of tho chief objects in doublo albumcnising. I am awarOi 
however, that in some excellent brands of doublo albumen* 
ised paper both coatings of albumen are salted, 

^luch of the ixiper sold as double albumenised is in 
reality only single albumenised. This can readily bo 
proved by placing a piece of it in cold water, when all tho 
albumen will bo washed away, showing that there is no 
film of coagulated albumen. 
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CHAPTER VIII 
SILVER FRINTIKG — Continued 

The SensUUing Bath 

TllB 80-CAllod silver bath or sensitising bath for albiimon- 
iso(l pai)cr is simply a noutral solution of nitrate of siiven 

The strength of the solution is of some imiiortance. In 
the very early days of silver printing, baths of what would 
now be considered of enormous strength were used. Some 
twenty years ago there was a reaction, and baths of very 
great weakness were the fashion. A happy medium appears 
now to have been strucki and there is no reason to suppose 
that it will soon require revision. 

It is customary to state the strengths of sensitising baths 
in terms of " grains to the ounce," the meaning of this 
being that there are so many grains of the silver nitrate 
contained in each ounce of the sensitising bath. This is 
certainly far from being a scientific manner of stating 
strengths of solution, but as, in the case of a sensitising 
bath| a small percentage of error has no perceptible influ- 
ence on results, and as most photographers are still more 
accustomed to manipulate grains and ounces than grammes 
and cubic centimetres, I give strengths in grains and ounces. 

The older formula) for sensitising baths used to give 
quantities up to 1 20 grains to the ounce. The weak baths 
oi the period of reaction went as low as 20 grains to the 
ounce, or, I believe, sometimes oven lower. At the present 
day it is customary to recommend strengths of bath from 
40 to CO grains to tho ounce. 
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TIio hath ou({])t| acconUng to certain tI)OorioH| to vary 
8oniowluit with tiio aiuouiit of Halt UHod in the alhumoni 
with which tho paper in coatedi being stronger the greater 
the quantity of salt ; but I roust confess that, working within 
the limits of salting now conimoni and within tho limits of 
sensitising hath just mcntionedi I havo not found any ap 
preciablo benefit to arise from varying tho strength of tho 
sensitising bath with tho amount of salt in tho paper. On 
the contrary, I have sometimes found that a comparatively 
strongly salted paper gave a better result with a 40-grain 
bath tlian with a GO-graiUi and a comparatively weakly 
salted paper a better result with the stronger bath. 

The best course to pursuo in determining at what 
strength to work is, I think, to take tho word of tho 
albumeniser as to the strength of bath that it is best to 
use, bearing in mind that, wliatever ho says, it is probably 
best never to go below 40 grains, whilst it is never 
necessary to go alK>ve CO, — that is to say, for tho ordinary 
run of work. I shall have a word or two to say after- 
wards on variations of the bath for what may be called 
abnormal negatives. 

If the! albumeniser be unable to give any decided opinion 
as to the best strength of the bath, or, indeed, in any case 
if much paper requires to 1)0 sensitised, it is advisable to 
settle tho matter experimentally by sensitising small pieces 
of paper on each of these experimental baths made up re* 
spectively to 40, 50, and 60 grains to the ounce, printing 
each under the same negative — one of good standard quality 
— finishing the prints, and comparing the results. 

The strength of the bath being determined, there need 
be no difficulty in mixing it up. If distilled water bo at 
hand it is well to use such ; but if time be given for the 
precipitate which is formed to settle, any tap-water, of not 
more than ordinary impurity, may bo used. 

It is a good thing to have a lai^er quantity of silver 
solution than is absolutely necessary to cover the bottom 
of the sensitising bath. I advise, for whole sheets, not 
less than a gallon, and a smaller quantity in proportion to 
the size of smaller dishes. For reasons mentioned hereafter 
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II la ndvinablo to Imvo much moro nolution ovon than that 
moiitioncul if, ixh is tho caso in ycry largo CBtablinhmon^ 
Uio sensitising is a continual and daily iiroccss. 

Tho bath once mixed up is ready for use immediately^ 
if it has been made up with distilled water ; if tap-water 
lias been used, after tho precipitate which has been formed 
has had time to sulwidoy tho botlle cofitahiing the solution 
ftmniniitg during the suhsideuce in bright sunshine if possible. 

So far all is easy; but a bath is liable, after use, to 
deteriorate in various ways. Thus, for example, a certain 
amount of tho solution is licked up by every sheet floated ; 
but more than this, tho remaining solution is left somewhat 
weaker after every operation. Then, again, a certain 
amount of organic matter is dissolved by the bath from the 
albumen of tho paper used ; still further, there is, at times, 
a tendency on the part of tho bath to become acid, which 
results in a fatal deterioration in the quality of tho paper 
sensitised on it 

To check tho tendency on the part of the bath to 
become weaker, it is necessary to add a little silver nitrate 
from time to time. The best way in wln'ch to do this is 
to keep a stock solution of a strength twice that of the 
bath. A solution of 100 grains to the ounce, for example, 
for a 50 -grain bath, and to add at the rate of quarter 
of an ounce of this for every sheet sensitised If a very 
small quantity of bath (say only 1 pint) be used, the strong 
solution should be added (quarter of an ounce) after a single 
sheet has been sensitised. On the other hand, if there be 
a gallon of solution, it is sufficient to add to it (2 ounces) 
after the sensitising of every eight sheets. 

Tho quantity of silver nitrate just mentioned will, if regu- 
larly added, keep both the strength and the amount of the 
bath fairly uniform, but there will still be a slight residuary 
variation. Probably both tho strength and the quantity 
will slightly decline. In any case it is necessary to make 
an estimation of tho strength of the bath from time to 
time. Certainly an estimation should be made after a 
quire of paper has been floated on each pint of solution. 
.It wero better to perform tho operation oftener. 
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Instruments entitled argentometers are sold for the pur- 
pose of estimating the strengths of silver baths. They are 
simply hydrometers rather roughly made. They are floated 
in a little of the sensitising solution placed in a small, tall 
jar, and the strength in grains to the ounce is at once read 
off on the stalk of the argentometen These are very useful 
instruments for estimating the strengths of newly-prepared 
baths; but I must say at once that, for estimating tho 
strength of a bath which has been much used, and which 
contains a large quantity of nitrate of ammonium, or rather 
soluble nitrate in it, besides the nitrate of silveri tho 
argentometer is absolutely useless. The only method to 
pursue is the volumetric method, and I wish to emphasise 
this strongly — ^by following instructions it is perfectly easy 
for any one, even absolutely ignorant of chemistryi to 
make a volumetric estimation exact enough for the require- 
ments of a sensitising bath, and ho who will not go to tho 
trouble of making such may at once give over all idea of 
working with anything like tho highest success or with 
uniformity. • 

Tho necessities for an estimation, quite nice enough for 
our purpose, are a burette holding 1000 grains of water, 
and a pipette holding 1 dram. A burette is simply 
a graduated tube, with a tap at its lower end, the zero 
being near tlie top^ so that the quantity run cvi is road, 
not the quantity loft in tlie tube. The burette is fixed so 
as to stand vertically. The pipette is a glass tube with an 
enlargement blown on it It is drawn to a finish point at 
one end, and there is a mark on the portion of the tube 
between the enlargement or bulb and the end not drawn 
to a point The pointed end is placed in any liquid, and 
tho liquid is sucked up to the mark by applying the mouth 
to the other end. Tlie result is that we havo a small 
quantity of liquid very precisely measured off. The 
upper end of the pipette is stopped with the finger. By 
this means the liquid is retained in it till the finger is 
removed, when it will flow out into any vessel at will. 

The following solutions ore now prepared :— 
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J. j Distilled water • . . 22^ ounces 
( Bromide of potassium . • 87 1 grains 

Water .... 1 ounce 
Cliromate of potassium . . 10 grains 

When it is desired to make an estimation, a dram of 
the bath solution is taken from the bath by means of the 
pijiette and is placed in a white vessel — a teacup does 
oxcellently — about an ounce of water is poured over this, 
and then 1 drop of B solution. This 1 drop will pro- 
bably turn tho solution bright red. If it do not, more 
of the solution must be added drop by drop till the mixture 
is clearly red, but no more than is necessary to produce a 
distinct red colour must be used 

The burette is filled up to tho zero line with A solution, 
and tho tap being opened, the liquid is allowed to pour into 
tho cup with constant stimng. It will be observed that, as 
tho solution from tho buretto touches the liquid in the cup, 
tho red colour is discharged, but as stirring goes on it returns ; 
when, however, a certain point arrives, the return ils very 
slow. The top of tho buretto must now be half closed so 
that tho solution only drops into the cup. Immediately 
that tho red colour has Ix^on permanently banished, the 
tap is closed, and the number opposite the surface in the 
burette is read off, bearing in mind always that the numbers 
road downwards. Each ten figures now read 1 grain to 
each ounce of bath, each one figure *|V gniin. Thus if we 
road oiT 476 on tho buretto, it moans that the strength of 
our bath is 47*6 or 47^ grains to the ounce, and so, if it 
had originally been of a strength of 50 grains to tho ounce, 
it roquires strengthening by 2j^ grains of silver nitrate to 
each ounce. 

The process, as doscribod in writing, seems complicated, 
but it .is far from being so. Tho writer has seen a girl 
go through it entirely by rulo of thumb within a couple 
of minutes at tho end of a day's sensitising. 

There is a still simpler method of finding out, not the 
precise strength of a bath, but whether it is up to or 
above a certain standard. All that is wanted in the way 
of iqpparatus is a small pipette. The exact sixe does not 
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matter. The smaller the better, as there is less of the 
silver bath wasted in the testing. 

' A standard testing solution is made up of 7 grains of 
bromide of potassium for every 1 grains of nitrate of silver 
in the sensitising bath when up to standard. Thus if it bo 
desired to keep the bath at 50 grains to the ounce, the 
testing solution is to be made up to 35 grains. 

The fill of the pipette of the testing solution is poured 
into a white vesseli and over it some twenty or thirty^ 
times as much water as the pipette holds, and a few drops 
of the chromate of potash solution. The pipette is 
thoroughly cleaned, and is refilled this time with the bath 
solution, which is now allowed to pour drop by drop into 
the white vessel with constant stirring. As each drop 
touches the surface of the liquid a red stain is produced, 
which, however, at first quickly vanishes with the stirring, . 
but after a time more slowly. At a certain point the red 
discoloration refuses to go at all. If this point is reached 
h^fore the pipette is empty, it proves that the bath is mo/re 
than up to strength. If a few more drops of silver solution 
have to be added before the red colour becomes permanent^ 
this proves that tlu hath reqtnres strengtJiening. 

After some practice it is easy to guess pretty well how 
much too strong or too weak the bath is, but, of course, - 
the method can by no means be termed an exact one for 
determining anything beyond the fact that the bath is too * 
strong or too weak, or is of the normal strength. 

Next as to the tendency of the bath to become acid. 
Fortunately there is a very easy way of preventing this. . 
It depends on the fact that carbonate of silver is insoluble 
in water or in a solution of nitrate of silver, but is in so 
far an insoluble salt that almost any acid will replace the 
carbonic acid of the carbonate, freeing the latter acid in 
the form of carbonic acid, as in which form it is free to 
escape, and producing a neutral salt. Or, as it is commonly - 
put, carbonate of silver is insoluble in water, but is soluble 
in an acid neutralising it. It is from this evident that if 
we have carbonate of silver in our bath, it will remain as 
an insoluble and innocuous precipitate so long as the bath 
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is neutral, but will at once be used up in neutralising any 
acid which may bo introduced. 

If a solution of carbonate of potash or soda be added to 
a solution of nitrate of silver, the result is to throw down 
a precipitate of carbonate of silver. All that we hare to 
do then to keep our sensitising bath neutral is to pour 
into it from time to time a few drops of a solution of (say) 
carbonate of soda, so that there is an appreciable amount 
of precipitate at the bottom of the stock bottle, and from 
time to time to shake up this precipitate and allow it to 
settle again. 

Fortunately, the carbonate of silver also forme a medium 
for the precipitation of organic matter which may be 
dissolved in the sensitising bath. If such a bath be 
^ sunned/' — that is to say, be placed in a bottle of colourless 
glass in a bright light, — the organic matter will be oxidised 
so long as the solution is not acid, a black, dirty-looking 
powdery deposit being the result. If there be present in 
the solution carbonate of silver in a fine state of division, 
this, in settling down, will carry the oxidised organic matter 
with it 

To keep our bath free from both acid and organic matter, 
it is then only necessary to keep always at the bottom of 
the stock bottle an appreciable amount of carbonate of 
silver (produced by pouring a little carbonate of soda into 
the solution), and occasionally to shake this up with the 
liquid, and place the latter in the brightest light available., 
pure sunshine if possible. 

When, after the bath has had a good deal of use, and 
the deposit of carbonate of silver and organic matter 
assumes the form of a black mass, the solution should be 
filtered, the filtrate being, of course, added to the silver. 

In those cases where sensitising goes on from morning 
till evening, as in some very large establishments, it is 
advisable to have at least one bath in work and one at rest 
in the sun. I know, at any rate, one case in which a 
sensitiser keeps a number of baths continually goings and 
for each at work keeps two at rest 

Working baths as I have described, I believe that 



•• 



72 



SILVER PRINTINO 



tlicro is no reason why a bath Bhould over broak down 
altogether. It is true that thoro is a certain accumulation 
of soluble nitrate other than the silver nitrate (generally 
nitrate of ammonium) in the bath, but after a time this 
reaches a maximum beyond which it will not pass, and,. so 
far as I can judges even when this point is reached, the . 
bath works no worse than when new, A method will, 
however, be given further on of precipitating and rodissolv- 
ing a bath should it for any reason refuse, even after the 
treatment described, to give good results. 



OHAPTEB IX 
SILVER PRINTING — Cordinued 

Moating and Drying Albumenised Paper 

TU£ ^ silver bath " has been already described, and direc- 
tions have been given for making it and keeping it in good 
condition. All that remains is to describe the method of 
sensitising the albumenised paper, or of *' floating," as it is 
commonly called. 

In the first place, as regards the condition of the paper 
before it is laid on the suiface of the bath. It should not 
be exceedingly dry, otherwise a great difficulty will be 
found in causing it to lie flat on the surface of the bath. 
It is a common thing to advise that the paper be kept in a 
damp cellar for several hours, or even a day or two, before 
it is floated. There can be no doubt that if this advice be 
taken, the paper will be in the best possible condition for 
floating after it comes from the cellar ; but it is not every 
one who has the use of such a place, and in any case it is 
a somewhat cumbrous manner of performing the damping. 
The way in which the writer has performed this operation 
is as follows : — ^The paper to be floated is placed on a shelf 
of any cupboard that can be devoted to the purpose — of 
course, where much paper is manipulated, it will be a small 
afiair to construct such a cupboard — and under the shelf,* 
on the floor or bottom of the cupboard, is placed a dish or 
bowl of boiling water. The steam or vapour soon diflusea 
through the whole of the cupboard and slightly damps the 
uppermost sheet of the paper on the shelf. The paper 
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requires to bo laid face downwards, othcrwiso it is liablo to 
curl up. As the oporatiou of floating goes on, tho hot 
water iu tho dish may bo renewed every half hour, or m 
often as may appear necessary to keep the top shoot of 
paper always a little damp. 

It is to be imderstood that no artificial damping— either 
in a damp cellar or anywhere else — is absolutely nocessary 
for albumenised paper before it is floated. It is only to 
be considered that if damping be not resorted to, tho 
trouble of floating will be greatly increased. 

The size of paper that is to bo floated is a matter for 
some consideration. As a matter of coursOi whero print- 
ing^is performed on a large scale, a whole sheoti measuring 
about 22 X 17 inches, will be floated at once; but when 
only a comparatively small quantity of paper is required 
for printing, tho first cost of diMhes of tho size nocessary 
to permit of tlio floating of a sheet 22 x 17, and of tlio 
solution necessary to fdl such dishes, may certainly bo coii« 
sidered excessive. 

Those who print on a comparatively small scalo, and 
who thoiH^fore incline to float Rinallor than whole sheets at 
a time, should bo regulated by the poHsibility of cutting 
the paper up into useful sizes after sensitising in their 
choice of a size. . It is to be borne in mind in this connec- 
tion that it is always less wasteful to trim something off 
the paper before sensitising than afterwards. Thus, if tho 
size to be worked be 10x8, and it be decided to float 
pieces which will cut into two prints of that size, it will be 
seen that only two pieces for floating can be got out of 
half a sheet. But the size of a half sheet is about 17x11, 
whereas all that is wanted is IG x 10, or even somewhat 
less than that if. wo consider that it is seldom possible to 
print quite up to tho edge of a negative. It is thereforo 
an economy (although it residts in tho wasto of somo 
Hlbumcnised paper) to trim an inch off each of two edges 
of the half sheets. 

It ia a common custom >vith dealers to send out small 
quantities of albumenised paper in tho form of a roll. 
There is no objection to this so long rs the paper is not to 



SILVER PRIMTINQ 75 

lio iloatccl in sizes largor than about quarter sheet ; but if it 
lie intended to float whole or even half sheetSi the difficulty 
will bo enormously increased if the paper has been rolled 
up. Tho o])erator should therefore be careful to desire 
that tho paper bo sent out flat It always is so sent out 
when any considerable quantity is purchased. 

Concerning the actual action of floating I cannot do 
better than refer to the chapter on albumenising. The 
pajM^r may 1)e floated on the silver bath in precisely the same 
way in which it is floated on tho albumen (see Chapter VIL) 
Thero are also the same precautions to be taken in pre- 
venting it from curling up on the surface of the liquid, so 
that tho edges turn on to the back of the paper, and to dis- 
cover the presence of air bubbles. The paper should not^ 
howeveri curl away much from the liquid if it have been 
damped as descrilied, and air bubbles are much less liable 
to occur M'hen the bath is kept freo from organic matter 
than when it is not 

After the paper has been floated for. about half an hour, 
or till sucl) time as the tendency to curl, it is lifted to see 
if any air bubbles adhere to it If they do, they are caused 
to creep to the edge by laying the paper down on the bath 
very slowly, or, if this be found impossible, they are broken 
by the aid of a quill or a glass rod. 

The time of floating is one to which it is necessary to 
give some attention. The time necessary to convert the 
whole of the salt of the paper into chloride of silver, and 
also to form an organic compound with the albumen, varies 
considerably with circumstances. Tims it varies ynih the 
strength of the silver bath, but it sometimes comes about 
that a strong bath requires a longer time of floating than a 
weak one. The reason of this is that nitrate of silver has 
tho eflect of coagulating albumen — other^yiso soluble in 
cold water — and that if the bath bo very strong in silver 
nitrate, the coagulation of tho surface is very rapid, and 
considerable time is required for any solution to penetrate 
the nearly impermeable film thus produced. The condi- 
tions are, however, very complex, and it is not at any time 
possible to tell for certain whether strengthening the bath 
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may necessitate a longer or a shorter time of floating^ 
especially as one item to be considered is the amount of 
salt in the film Avhich determines the quantity of silver 
nitrate ^vhich must penetrate the surface of the film. 

Again temperature greatly influences the time taken 
for floating. Most chemical reactions proceed more rapidly 
at a high than at a low temperature, and the sensitising of 
paper is no exception to the rule. When I say that with 
a 50-grain bath, with the average of papers in the market^ 
and with a temperature of 50 or 60 degrees, three minutes' 
floating will give an excellent result, the statement cannot 
be taken as an absolute one, but only as a general one. 

It is very easy, however, to make a test to discover 
when the sensitising is complete, and as this test once 
performed the operator may give continually the samo 
time of floating so long as the conditions remain constant^ 
and bo assured that ho is giving the best length of time, 
I think it a pity that a printer should ever start sensitising 
under new conditions without making such a test. 

All that is necessary for the test is a solution of a few 
gi-ains of chromate of potash to an ounce of water^ and a 
small hair-pencil, with wliich a little of tliis solution may 
be brushed on to the back of a sheet of paper. 

A drop of the solution is brushed on to the very comer 
of the first sheet to be sensitised, or is brushed on to tho 
centre of a small piece of albumenised paper devoted entirely 
to the test. 

The chromate of potash is yellow, and makes a lemon- 
coloured stain on the back of the paper ; after a minute or 
two, however, this stain begins to darken, proving that free 
silver nitrate has penetrated the albumen fihn, and is com- 
bining with the chromic acid of tho chromate of potassium 
to form chromate of silver, which is of a deep red colour. 

The spot will eventually become quito deep ruby in 
colour, but it may bo taken that, when it has acquired an 
orange colour, tho sensitising may bo considered as com- 
plete, Tho time occupied between tho floating of tho paper 
and tho change of colour of tho spot to orange is observedi 
and this is tho right time for floatingi 
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The floating complote, the paper must be removed from 
the bath, and it is desirable to remove it so that it takes 
as little as possible of the bath solution with it. There are 
two ways of accomplishing this. One is to draw the sheet 
over a glass rod placed across one end of the bath ; another 
method, and one better, although it occupies more time, is 
simply to lift up the paper very slowly, which method will 
give as good a result as can be got in the way of economy. 

The paper is next hung up to dry. No special applicr- 
tion of heat is necessary in drying but the room in which 
tlie operation is performed — ^which may be the same as that 
in which sensitising goes on — should be well ventilated, 
and should never be allowed to get very cold. In fact^ the 
temperature should never be allowed to fall below 50'' 
F. There is no objection to an open fire in the room. 
Inueed, it is rather an advantage than othenvise. 

When paper is sensitised in large pieces — ^li«alf a sheet or 
larger — it is best to hang it over rollers or thick cords, with 
the albumenisod side outwards, to dry. When it is in smaller 
pieces than half sheets it is liable to curl up so strongly 
in drying as to fall off the cord altogether. In this case it 
is best to hang it up by one comer either by a pin to the 
edge of a table, shelf, or other board, or to a lath, or to 
hang it (also by one comer) to a line by an American clip. 

It is a question whether or not the paper should be 
'* blotted off " before it is hung up, photographers difiering 
somewhat on this point. The writer's opinion is that there 
is great convenience in so doing, at any rate if the following 
instmctions be attended to, even if it only be from the 
saving of trouble that arises from having a number of 
shoots or pieces of paper hanging up all at diiTcrent stages 
of dryness, and any one of them requiring at any time to 
be attended to, to prevent it from curling up into a per- 
fectly unmanageable state, as is the case when the sheets 
are hung up just as they come from the bath.| 

Either drying boards (already described) or sheets of 
blotting-paper guaranteed chemically pure are used. The 
SIM idMuld be somewhat over that of the paper to be 
sensitised. 
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Tho shcot, M it coinos from the BonRitiHing bath| is laid 
face downwards on a shoot of tho blotting-papor, another 
shoot of blotting -papor goes on tho back of the sheet 
of sensitised paper, another sheet of sensitised papor 
(face downwards) on the top of this, and so on till tho 
sensitising is done. A board and weight is then laid on 
tho top of all for a few minutes, and the sheets aro 
taken out — tlie pile having first been turned upside-do^vni 
so that those last sensitised get a little longer blotting 
than they otherwise would — after which it will be found 
that they are but slightly damp. They are then hung 
up either over rollers or by the comers as already described. 




It is to be noted that in the case of paper of very high 

• surface blotting off is almost necessaryi as otherwise the 

liquid runs into drops, or, as it is generally said, into 

'* tears,'' which leave spots printing darker than the rest 

of the print 

The blotting boards may be used over and over again 
till they refuse to act properly, when they are placed 
amongst other residua 

If the operator object to blot off, ho may hang the 
sheets up to dry immediately that they come from the bath, 
in which case a small fragment of blotting-i)apor should 
be caused to touch the lower comer or corners of the paper. 
This will absorb some few drops of bath solution which 
would otherwise drop on to the floor. When a piece of 
paper is hung over a roller— unblotted— it should be hung 
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somowhnt on tlio '^ekow/' This will Imvo the result of 
causing the liquid to ilow to two comers, to which are 
applied the pieces of blotting-paper. The accompanying 
sketch will explain what is meant 

The pai)er, whether it has been blotted off or not, must, 
after it has dried so much that it begins to curl badly, be 
treated in some way to flatten it^ or at least to make it 
manageable* It is the custom with some to lay the sheets 
on the top of each other in a pile Avith a weight on the 
top; but this operation is difficulti and leaves a mass of 
paper not quite dry, and in such a form that it will not 
speedily become quite dry. 

The writer has succeeded best by rolling the paper 
albumenised side outwards on a roller, causing the begin- 
ning of one sheet to lap under the end of the one that is 
to come next^ as already described for albumenised paper. 
Twenty sheets or pieces are so rolled up %vith a piece of 
plain, or still better, albumenised but not sensitised paper 
round the whole. 

I must not omit to describe a method of rendering 
sensitised paper manageable. 

The paper, dried so far as is possible without its becom- 
ing unmanageable, is rolled within a continuous roll of 
plain paper. The operation is performed in the following 
manner : — 

A continuous roll of any ordinary white paper, some- 
what broader than the sheets to be sensitised, is procured. 
The end of this is rolled on to a wooden roller for a few 
turns, then a sheet of the sensitised paper is laid face 
downwards on that portion of the plain paper which lies 
between the two rolls, and the rolling on to the second 
roller being continued, the sensitised paper is carried in 
with the continuous roll of plain pai)er. After all the 
INipor has been passed into the roller, and the whole has 
stood for an hour or two, the continuous paper is un- 
rolled, and the sensitised sheets, as they come out, are 
laid in a pile. ' The continuous paper should be thoroughly 
desiccated after each operation by rolling it from one roller 
to another in front of a hot fire. 



CHAPTER X 

8ILVEU TmnTina-^CmUnved 

Pnnlinfff Toninff^ Fmng^ ele.^ of Paper Sensitised on 

a Neutral Jkth 

TiiR printing of papor proparod at homo on a noutral 
hatli 18 porformod in procinoly the same way m in printing 
on proHcrvod papor; bnt it will gonorally bo fo\uid thab 
tho proccBB procccdB ratlior moro Blowly, and tlmt^ moro- 
ovor, tho printing must generally bo carriod slightly further^ 
as prints on ordinary papor loso, as a ruloi a little moro 
than do prints on preserved paper. It is, moreover, to 
be observed that when, as is sometimes tho case in very 
dull weather, especially in London, the prints take a very 
long time in the frames, it is necessary to keep a pieco 
of soda-steeped blotting-paper behind each, or otherwise 
they will be spoiled through tho spontaneous darkening of 
tho paper. It is usual to tone the prints on tho paper 
we are speaking of, on the same day in which they aro 
printed, but if they bo replaced between tho sheets of 
soda blotting-paper they may bo left for some days. Papor 
onco printed — and especially where no quite pure high 
lights are left: — has less tendency to darken spontaneously 
than that which has not been printed. 

The first thing to be observed in connection with the 
toning and fixing of paper sensitised in the ordinary way 
on a neutral bat]^ is, that there is. much more silver washed 
out of it in the washings before toning than in the case of, 
at any rate, by far the greater number of brands of ready 
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Bonsitisod pApor. It is for tliis reason worth the trouble 
to keep at least the first two washing waters for the sake 
of the silver thoy contain. For the same reason it is 
desirable to get tlie first two washings over as quickly as 
possiblci there being a possibility that the whites of the 
prints will turn yellow if they be left for any length of 
time in a somewhat strong silver nitrate solution — especially 
if they be allowed to stick together. 

Prints on home sensitised paper arc generally, as they 
come from the frames, of a much bluer colour than those 
on preserved paper, indeed they are sometimes of so deep 
a blue or purple im to api)ear i\h if they wore already quite 
deeply toned. And it is obvious that there would, in 
tin*s cose, t)o great difliculty in observing the change which 
takes place in the toning bath. 

Very frequently the ])rints turn reddish during the 
washing; but if, during the first two or three changers 
of water, no change in the colour of the prints takes place, 
it is necessary to liave recourse to some way of bringing 
it alK)ut The simplest way in which to do this is to 
put a little common salt into the next washing water. A 
very little will do— about half an ounce to the gallon is 
sufiicient 

It will be observed of paper prepared on a neutral bath 
that it is much easier with it to get a purple tone than 
with preserved paper. In fact, it may be said that, whereas 
a brown colour is most readily got with prcser^'ed paper, 
and is, as a rule, tlie best colour that can be obtained 
with it, a purple is most easily got with paper prepared 
on a neutral bath, and that this is generally the best colour 
that can be got No special precaution is necessary, nor 
any treatment with soda, as in the case of preserved paper. 
The toning operation is simply pushed until the purple 
tone is reached. Indeed, in the case of many brands of 
paper, especially if sensitised on a fairly strong bath — 
say one of 60 grains to the ounce — the process may bo 
pushed till an engraving black tone is reached. 
. If, on the other hand, it be desired to get a warm 
brown with this paper, the prints should be treated after 
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they have bad tbrco or four washings with a strong solution 
of salL Several ounces of salt to the gallon of water may 
be used ; but at any rate a solution so strong must be 
made up that the colour of the image turns to a bright 
red. 

It is probable that rather less gold will be used up by the ' 
home-made i)aper than by the preserved ; but the writer's 
opinion is that there is less diiforence than is commonly 
supposed. It is certain that the operation of toning goea 
on much more rapidly — that the print darkens moro 
quickly ; but this is no proof that less gold is being used up. 

After toning, the operations of washing, fixing, and again 
washing, are exactly the same as those described for ready 
sensitised or preserved paper. 

It is to be understood that the same bath may be used 
for paper prepared on a neutral bath as for preserved paper ; 
but as the toning generally proceeds moro rapidly, it may 
be desirable to add more water. 

It should always be understood that the formulto given 
for toning are to be taken as approximate only. The 
amount of salt — neutral or alkaline — ^added, such as borax, 
for example, is generally fixed only by rule of thumbs and 
may be varied considerably without producing any appreci- 
able variation on the results. Again, as to the amount 
of water, or of dilution of the solution, this also can only 
be determined by exjieriment It will be understood Umt 
the more dilute the solution the slower the action, tliat 
very quick action is to be avoided as it commonly loads . 
to inferior tones, and that too slow action is to bo avoided 
on account of the waste of time involved. If the atrongtli 
of the solution be so adjusted that toning is completo in any 
time between about eight minutes and twenty minutes, 
the best results may be looked for. 
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CHAPTER XI 

■ 

SILVER PRIMTING— Co/i/iimec/ 

Storing Paper Prepared an a Neutral Bath, Fuming^ etc 

When paper Los been prepared, as described in the last 
chapteri it will not keep as well as the preserved paper sold 
by the dealers In a certain comparatively short period 
of time it will, without the action of light, turn more or less 
dark The time that it will keep without any special 
precautions varies greatly with circumstances. Thus the 
weather modifies the time greatly. In hot^ damp weather 
liaper will not keep nearly so long as in cool, dry 
weather. Again, the purity or impurity of the atmos- 
phere hab much to do with the length of time that 2)aper 
will keep. - For example, in the air of Loudon paper turns 
dark more quickly than in the country, probably on account 
of the sulphur from the burning of coaL But the thing 
that has the greatest influence of all is the condition of 
the sensitising bath as regards purity. If this bo much 
contaminated with organic matter thero is littlo chance 
that the paper will keep good for more than twenty-four 
hours, if so long. Indeed, with all the conditions unfavour- 
able, sensitised albumenised paper will not remain vhite 
for more than an hour or twa 

On the other hand, with the conditions all favourable, 
but without any special provision for preserving it, such 
pai)or will remain white for a week or ten days. In the 
case of ordinary everyday work, in average circumstances, 
paper may bo depended on not to discolour to a degree 
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which would make it useless in less than forty-eight hours ; 
but it is usual, when it is not preserved in any 8})ecial 
way, to try to have the prints finished Avithin twenty-four 
hours of the time when the pa^^er is sensitised 

One of the older methods of preserving sensitised 
albumenised paper is simply to keep it quite dry, in which 
condition it ^vill keep for weeks. To secure complete 
dryness it is necessary to use some deliquescent material, 
which is generally chloride of calcium. The paper is 
placed in a tin tube with an air-tight lid, or in any other 
receptacle which is both light-tight and air-tight, and in 
the same receptacle there is placed some dried chloride of 
calcium, care being taken that the salt is not allowed to 
come into contact with the paper, otherwise the latter will 
be destroyed. A particularly convenient form of tube 18 
made by the Platinotype Company. The lid contains a 
receptacle filled with asbestos, which has been soaked in 
a strong solution of chloride of calcium and has been after- 
wards dried. There is air communication between the 
receptacle and the body of the tube through a perforated . 
sheet of metal, but the perforations are so fine that the 
chloride of calcium is quite confined to its own compart- 
ment 

Paper that has been thoroughly desiccated, as in the 
calcium tube, must be allowed to absorb a little moisture 
before it is placed in the printing-frame, otherwise it will 
print poorly. It is sufiicient to allow it to hang up for 
half an hour in any atmosphere not abnormally dry ; but 
the best plan is to fume with ammonia, by which operation 
the paper is certainly made quite as good as paper freshly 
prepared The process of fuming will be described a little 
further on. 

The best method of preserving sensitised paper, in the- 
writer's opinion, is to use soda- treated blotting-paper or 
drying boards. 

A solution of carbonate of soda is made by dissolving 
2 ounces or thereabouts of washing soda in each pint 
of water. Into this are dipped a number of sheets of 
blotting-paper, which are then dried and used as will be 
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diroctcd. If, as is tho caso with some kinds of blottiDg- 
paper, it be found imiH)ssib1e to remove whole, unfolded 
sheets from the solution, because the paper has become so 
tender that it tears, the sheets may be doubled before they 
are placed in the liquid, and being removed folded in two, 
may be so hung up to dry over a line. Of course, in this 
case, the drying takes somewhat longer than when they 
are unfolded. 

The sheets, once dry, are ready for use, and may be 
used over and over again. As the paper is sensitised and 
dried, — when it has reached the stage where it is just 
beginning to curl badly, — ^it is placed between two sheets 
of the soda paper, and a pile is made of alternate sheets 
of soda paper and sensitised paper. A weight is placed 
on the top of all. Paper so treated will keep for weeks, 
indeed months. I do not know whether the action of the 
soda has ever been entirely explained, but I have heard it 
suggested that it acts as a ^* sulphur trap,'' preventing 
sulphur from getting to the sensitised paper from the 
atmosphere. This theory finds some corroboration in the 
fact that contact between the sensitised paper and the 
soda paper does not appear to be necessary to ensure the 
keeping of the former. If, for example, a roll of sensitised 
paper^ be Avrapped up securely in soda paper, it will keep 
white for several weeks. 

Ammonia fuming of paper is a practice of many photo- 
graphers, especially in America. The advocates of fuming 
hold that the practice results in more brilliant prints. 
That this is the case with some brands of albumenised 
paper is quite undeniable, and it may indeed be taken 
that every brand of albumenised paper will print at its 
best if, after sensitising and before placing in the frames, 
it is fumed with ammonia. Another thing that is equally 
certain is that it will print considerably quicker if fumed. 
Still further, any difficulty that there may be in toning — 
and especially in getting purple tones — will pretty cer- 
tainly be lessened by fuming. 

l^e process of fuming consists simply in exposing the 
paper, after it has been sensitised and dried, to the action 
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of the fumes of ammonia. Any arrangement which enables 
these fumes to act uniformly on the surface of the paper 
acts well. In America it is the custom to use drying 
boxes in which to dry the paper, and afterwards funic 
it. Any box or cupboard in which the paper can bo hung 
up in separate sheets will servo tlie pur))080 of a faming- 
box ; a saucer containing a little of liquor ammonia being 
placed in the bottom of it, and the paper being allowed to 
remain under the action of the ammonia for as long as is 
necessary to cause it to print in the frames to a deep and rich 
purple coloui. The time taken will bo from three to twenty 
minutes, according to various circumstances. Some papor 
requires more fuming than others. Again, the temperature 
modifies the time required, a shorter time being needed 
the warmer the weather. Furtlier, as might be expected, 
the shape and size of the box influences the time required. 
The question is, however, easily settled by experiment 
The paper must be fumed till it prints to a certain purplo 
colour which, once seen, will always be recognised again. 
It may remain a very considerable time longer than is 
necessary to produce the desired result under the influenco 
of the ammonia ; but it is possible to over-fume, the result 
being a dull, sunk-in appearance of the print. 

The only danger to be guarded against is unequal action 
of the ammonia, which ^vill produce, in the end, an in- 
equality of tone. If the paper has been rolled up as 
recommended in the last chapter, or if it has been stored 
between sheets of soda paper, it may be hung up in the drying 
box by laying it across rollers or pieces of stout cord with the 
albumenised side outwards, the lower comers being clipped 
together with American clips to stop the tendency that there 
is for the paper to curl towards the albumenised side. 

Some operators wash their sensitised paper in order to 
preserve it The result of washing is to remove the excess 
(or the greater part of the excess) of silver nitrate, which 
is the agent apparently most active in causing the paper 
spontaneously to darken. A little nitrate of silver must 
be left in the paper, otherwise brilliant prints cannot be 
produced even if fuming be resorted ta 
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Tlio writer's experience is that it is difficult, or/ indeed, 
practically impossible, just to strike the right amount of 
washing necessary to leave the quantity of silver nitrate 
required. Either the paper is washed too completely — 
in which case it will not print vigorously — or it is not 
sufficiently washed, in which case it will not keep much 
better than if it had not been waslied at all. 

It is, however, by no means difficult to wash and re- 
sensitise on a weak batli if the photographer likes to tike 
the trouble and has enough of dishes and space to work 
them ia At least three dishes, besides that used for the 
first sensitising, are required. I shall call the dishes Nos. 
1, 2, 3, and 4. No. 1 is the ordinary sensitising. bath; 
No. 2 is a bath filled with clean tap-water; No. 3 the 
same ; No. 4 is a silver bath made up to a strength of 4 or 
6 grains of silver nitrate to each ounca 

The paper is floated on No. 1 bath as usual. It is 
then transferred to No. 2 — being simply floated as before. 
A second sheet is now floated on No. 1. When the time 
allowed for sensitising is over, the sheet on No. 2 is trans- 
ferred to No. 3, that on No. 1 is transferred to No. 2, and 
a new sheet is floated on No. 1. At the end of the next 
period the sheet on No. 3 is transferred to No. 4, that on 
No. 2 to No. 3, that on No. 1 to No. 2, and a new sheet is 
floated; Next time the sheet on No. 1 is hung up, the 
other three sheets each advance one stage, and so the thing 
goes oa 

After there has been floated to the amount of six sheets 
(17 X 22) for each pint of water in each of the baths 
Nos. 2 and 3, bath No. 2 is emptied into the residue tub, 
bath No. 3 takes its place, bath No. 2 is then filled with 
clean water, and takes the place of bath No. 3. 

For example, if baths Nos. 2 and 3 each contain a gallon 
(8 pints), forty-eight sheets may be sensitised before any 
change is made. The contents of bath Na 2 are then 
poured into the residue tub, — there will probably thus bo 
at least 2 ounces of silver nitrate saved, — bath Na 3 
takes the place of bath Na 2, a,nother gallon of water is 
poured into bath No. 2, i^nd it takes the third place. 
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Bath No. 4 loses very little silveri but it does lose a littlei 
and it must, therefore, of course, . bo kept up to strength. 
It should also be kept neutral like the sensitising bath — 
in fact, although its tendency to go out of order is very 
greatly less than that of the sensitising bath| it should be 
treated in precisely the same manner. 

Paper prepared as described should keep white for somo 
weeks if merely kept from light, moisture, and impure air ; 
but it generally requires to be fumed before use. With- 
out fuming, however, it does excellently for hard negatives^ 
giving from such softer prints than are likely to be got 
from unwashed paper. Paper prepared as directed, by 
washing and sensitising, will keep better than paper only 
partially washed, even if the precise amount required bo hit 
upon, because the nitrate of ammonium produced during 
the first sensitising is quite washed away. This nitrate of 
ammonium, the writer finds, has a great influence in aiding 
the spontaneous darkening of paper, besides retarding tho 
printing to quite an appreciable degree. 
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CHAPTER XII 

SILVER PRINTING— C(9n/ini£^ 

Printing on Plain Paper 

The U80 of albumen as a coating for paper has for its 
object the production of a certain brilliancy and gloss not 
obtainable but by the use of some substance which seems 
to Keep the imago quite on the surface of the paper. That 
this gloss— or rather, perhaps one should say, the delicacy 
of detail which accompanies the gloss— ^is of advantage in 
the case of very small work can scarcely be denied ; but the 
larger the work the less need is there for the gloss, and 
indeed many authorities, excellent on the artistic side of 
photography, hold that any gloss is distinctly inartistic 
and should bo avoided. 

However this may be, there can be no doubt that marvel- 
lously beautiful pictures may be made on plain, that is, unal- 
bumenised, paper ; and, moreover, that such pictures appear 
to bo far more permanent than those on albumenised paper. 

The writer has access to a large number of prints taken 
from thirty to forty years ago. There are some of them 
on plain paper, and some of them on albumenised ; and, 
indeed, it may be said that there is every gradation between 
plain paper and what we now know as albumenised paper, 
because albumen was used in a very diflferent way thirty 
years ago from that in wliich it is now used. A greater 
or loss quantity of water was mixed vnih it^ and the gloss 
was accordingly less or greater— sometimes so slight as to 
bo scarcely perceptible. 
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Of tho prints referred to, it may almost bo said that the 
fading has been proportional to tho amount of albumen on 
tho surface; and furthory that of tho prints on paper 
tho most thoroughly albumonisod, scarcely one is other 
than considerably fiuled, whilst of those on paper without 
any albumen at all scarcely any are faded {perceptibly, 
except where they have been mounted on boards. When 
they are so mounted they have been affixed by tho edgos 
only, and these edges are badly faded. 

The writer considers it a thing to bo deeply regretted 
that the use of plain paper has gone so completely out of 
use as it has, and will feel that he has done useful work 
if his instructions are the means of making any photo- 
grapher give the old process a trial 

As pointed out by Captain Abney, some idea of the 
results to be obtained by the use of plain paper may be 
gained by taking a piece of common albumenised paper and 
Heating it face (albumenised side) upwards on the ordinary 
sensitising bath. The paper must be made distinctly damp 
before it is floated, othenvise it will curl very badly on tho 
bath. After floating for the usual time, it is dried and 
printed with the back towards the negative, and is then 
toned in the ordinary way. If, as is quite likelyi the 
operator finds it impossible to float it in this way, on account 
of its curling, he may dip it entirely. 

Saxe paper is well suited to the production of plain prints. 
The foUomng method of working has given excellent 
results in the hands of the writer. It is taken, with very 
slight modifications, from HardAvich's Photographic Chemistry. 

In 20 ounces of water there are placed 20 grains of 
gelatine, — ^Nelson's No. 1 is suitable, — this is allowed to 
soak till it has swelled, when the water is heated to dissolve . 
it There are then added 60 grains of chloride of 
ammonium. 

Saxe paper is soaked in this solution. The time of 
soaking does not much matter so long as the paper is 
allowed very thoroughly to soften, and care is taken that 
no air bubbles adhere to it It is then allowed to dry— 
and hero it is to bo observed that^ as tho paper is not < 
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albumcnised, thcro is not the troublo that thero is with the 
latter kind of pai)er of continually guarding against its 
curling up in an unmanageable way. 

This paper, when dry, may at once be floated on the 
ordinary silver bath used for albumcnised paper. In this 
case the chromate test may be used for obser^'ing when the 
sensitising is complete. Very good results can in this 
manner be obtained, especially from very dense negatives ; 
but the writer has got far better results — especially as 
regards colour — by using the *' ammonia nitrate" bath, 
prepared precisely as recommended by Hardwich. By its 
means it is possible to get the richest imaginable purples. 
The following are Hardwich's instructions : — 

^ Dissolve 60 grains of nitrate of silver in half an ounce 
of water, and drop in ammonia until the precipitated oxide 
of silver is exactly redissolved.^ Then divide this solution 
of ammonia nitrate of silver into two equal parts, to one of 
which add nitric acid cautiously until a piece of immersed 
litmus pai>er is reddened by the excess of the acid ; then 
mix the two together, fill up to 1 ounce with water, and 
filter from the milky deposit of chloride or carbonate of 
silver, if any be formed. 

^* Ammonia nitrate of silver should be kept in a dark ' 
place, being more prone to reduction than the nitrate of 
silver." 

It is objectionable to fioal paper on an ammonia nitrate 
bath, as the solution is very liable to be contaminated by 
such floating, boUi by organic matter and by the salt of the 
paper, which causes the liberation of free ammonia, which, 
in its turn, marks the paper. 

For this reason the paper must be damped with a brush. 
The writer has performed this operation in the following 

' Liquor ammonis is dropped into tlio nitnito of silver solution. 
A black precipitate is at ouco producod ; but as the addition of 
ammonia continues, tho precipitate is redissolved. As the colour 
begins to lighten, the further addition of ammonia is vexy carefully 
made with stirring after each drop is added. If tho operation is 
careAiUy done, the ** ammonia nitrate*' eolation will barely smell of 
ammonia. 
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manner : — A shoot of tho papor ia pinned by tho corooni to 
a clean boariL A broad caniol' 8-liair bru8h| snch as is somo- 
tinios used for dani})ing the slieets of copying booksi is nsod 
to brush the licpiid over the \m\)c^r. 

Tlie l)oard is slightly inclined, and a liberal supply of 
the sonsitising fluid boing taken u)) by the brush is quickly 
drawn sideways along the upper edge of the paper. This 
operation is repeatotli each sweep of the brush coining 
lower down, and when the whole of the surface has boon 
damped, the brush, without further addition of sensitising 
solution, is used at right atigh^s to tho (h*Ht lines of use j 
the board being, during this o])oration, inclined in a 
diHereut direoliou from the lirst time, so that tho brush 
always works in horizonUd lines. The board is then placed 
horizontally for a couple of minutes, when tho papor is 
removed from it and hung up to dry. 

Plain paper prepared on tho ordinary silver bath will 
keep just a1x)ut as well as albumonisod paper which hoa 
been sensitised ; but prepared on the ammonia nitrate bath 
it keeps very badly. Indeed, if the soda-blotting sheets bo 
not used, it will generally keep for only a few hours. 

The plain paper is printed in just tho same manner 
as albumeniscd paper. That prepared by floating on tho 
ordinary bath will be found to print about as quickly aa 
sensitised-albumenised paper. That prepared on the am- 
monia nitrate bath will print considerably quicker. 

Toning may be performed with the same toning bath 
as that used for albumenised paper ; but the action will 
take place more quickly in most cases, and for this reason 
it is generally advisable somewhat to dilute tho bath. 
Probably about 1 grain of chloride of gold to 16 ounces 
of water will be found to give good results. 

Fixing and washing are conducted in the same manner 
as with prints on albumenised paper. 
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CHAPTER XIII 

■ 

HIIiVKIl I'll I NTI NQ —Cmlumed 

Fnrious Tmiiig ForinitltK^OcnmU llemirh on Toning 

TilK immbcr of toning formuiro, tho use of which has been 
rocoromondcd from timo to timo, is very great Many of 
those are probably merely fanciful variations of others. 
Thoro arOi however, certain formuloD which may be called 
'^ standard '' formulod, inasmuch as they have been used by 
great numbers of photographers for a considerable time, 
and have each of them adherents who swear by some par- 
ticular one as against all others. 

In tlie historical sketch at the beginning of the book 
mention has been made of methods of '* sulphur *' toning, 
or toning without the aid of any gold at all. Such methods 
have not^ so far as I am aware, any single adherent at this 
time, chemists having proved quite conclusively that the 
results of such toning must be very evanescent, and being 
in no way shaken in their conclusion from the fact that 
these results, in the form of very old sulphur-toned prints 
yet unfaded, appear to show proof of quite as much per- 
manence as is to be found in prints toned by the gold 
bath. 

Thero are many prints in existence toned with hypo 
and silver upwards 'of thirty years ago, which have all 
tho appearance of being as fresh as ever. It is quite pos- 
sible, however, that this is really due to the fact that at 
the time referred to, it was the custom to use very dense 
n^tivesy a strongly salted paper, and a strong 
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nitrate bath, so that prints of groat boldness with a very 
heavy metallic deposit resulted. 

The reader may, in any case, like to try a '' sulphur " 
toning bath. This consists essentially of a hyposulphite of 
soda solution, with dissolved in it a certain quantity of 
hyposulphite of silver. This latter may be pxmluced by 
dissolving iodide, bromidOi or chloride of silver in the fixing 
bath, but it is diilicult to see that those haloids can have 
any advantage over nitrate of silver. 

The following bath, which is given by Ilardwich, has 
worked well in the writer's hands ; but as his experiments 
have only recently been performed, he cannot give any 
opinion as to the permanence of the results :— 

** Nitrate of silver • • .3 drams 
Hyposulphite of soda ^ • • 4 ounces 
Water 8 ounces 

*^ Dissolve the nitrate of silver in 2 ounces of the water, 
then from the total quantity of hyposulphite of soda weigh 
out 

'* Hyposulphite of soda, 2 drams. 

• 

'' Dissolve this likewise in 2 ounces of the water, and 
the remainder of the hyposulphite in the other 4 ounces. 
Then, having the throe solutions in sepamto vessels, \}0\\v 
the nitrate of silver at once into the 2-ounco solution of 
hyposulphito, agitating the precipitated hyposulphite of 
silver rapidly. In a short time it will begin to decompose, 
passing from white to canary -yellow. IKhen titc orange* 
yellow begins to verge towards brown add the 4-ounco con« 
centrated solution of hyposulphite, which will at once com- 
plete the decomiK)sition, a part of the precipitate dissolving 
and the remainder becoming perfectly black. After filter- 
ing out the black sulphuret of silver, the solution is ready 
for use." . 

This bath will tone but slowly. It is, however, pos* 

sible, if patience bo exercised, to get a very fine black tone. 

* ••• 
> TIio writer profon to use only ono«ludf this quantity of liyposol- 
phitoofsoda. 
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Tlio bath may bo used over and over again, being only 
kept up to quantity with a plain hypo solution. Indeed, 
it improves by use, as silver is added to it by every print 
that passes through it 

It is advisable to fix the prints in a plain, neutral, or 
slightly alkaline fixing bath for quarter of an hour after 
fixing. 

Toning afid Fixing in one Bath 

The following formula for toning and fixing in one bath 
is taken from the Britidh Journal Phoiograpliic Almanac 
The ^vriter has used it experimentally, and has got good 
results with it^ but prefers to perform the operations 
separately : — 

Chloride of gold 
Phosphate of soda 
Sulphocyanido of ammonium 
Hyposulpliite of soda 
Water • • • • 



1 gmm 
16 grains 
26 „ 

240 „ 

2 oimces 



The objection to the use of such a Ixith is tliat^ after a 
few prints liavo passed through it, silver is dissolved by 
the hyposulphite, and may cause toning precisely as in the 
case of the bath last described, so that it is never possible 
to be* sure how much of the tone given is duo to gold, how 
much to sulphur. This is especially the case if the bath 

be used several times over. 

* 

Tlie " Sd tPor " or Toning Process 

This objection does not hold in the case of the scl ^or 
bath now to bo described. Although a small quantity of 
liy|)osulphite of soda is used, it forms a compound with the 
gold which is also used, and^^doos not (the writer believes) 
form hyposulphite of silver with the chloride of silver of 
the prints. 

The sA Hot bath was at one time a great favourite, and 
the substance sd Hot was an article of commerce. So far 
as the writer is aware, however, it is not now to be pur- 
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chased It is, however, very easily prepared. The follow- 
ing is the formula given by Hardwich : — 

Chloride of gold • . • 1 grain 

Pure hyposulphite of soda . • 4 grains 

Hydrochloric acid . . • 4 minims 

Water • • • . • • 4 ounces 

The gold chloride and the hyposulphite of soda are 
each dissolved in 2 ounces of the water, then the gold 
solution is poured into the hyposulphite bl soda (not vice 
versd) slowly and with stirring. The hydrochloric acid is 
then added. 

It is quite necessary when using the bath to get rid of 
all the free silver nitrate of the prints, othenvise the bath 
will be at once spoiled. This is effected by the use of 
common salt in one of the washing waters as already 
described (Chapter V. p. 47). 

The bath acts quickly and gives good tones, which 
must be pushed pretty far, as there is . generally a little 
falling off of colour in the fixing bath. This latter is made 
up in the ordinary way, but should be made so far alkaline 
%vith ammonia that it distinctly smells of this substance, so 
that the acid carried over by the prints may bo imme- 
diately neutralised, . or, what is better, the prints may be 
placed directly they are toned for a few seconds in a bath 
containing about quarter ounce of ammonia to each pint 
of water. In any case the washing between toning and 
fixing must be very slight 

Tlie Acetate Baih 

The *' acetate'' toning bath is perhaps, in spite of 
various drawbacks, the most popular bath at this day, 
especially with professional photographers, and it is likely 
that in all cases where toning goes on regularly from day 
to day it is the best bath that can bo used. For those, 
however, who tone only occasionally, it is inconvenienti as 
it has to be made up at least twenty-four hours before it is 
used, if the best results are expected. Indeed some hold 
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that an acotate bath should not bo used till it is a week old. 
The formula is as follows : — 

Cliloricle of gold . • • 1 grain 

Acetate of soda • . 20 to 30 grains 

Water • • • • 12 ounces 

TIio acetato of soda is dissolved in the water and tlien 
the gold is added. It is necessary to keep a considerable 
quantity of this Ixith in stock if it be decided to use it^ for 
the reason that there must be enough to tone the largest 
batch of prints that is ever likely to be toned at one time. 
When toning is over the solution is not poured away, but 
is returned to the stock bottle, being, however, previously 
filtered. The necessity for this arises from the fact that^ 
if any organic matter find its way into the stock bottle, it 
is liable to precipitate the gold. 

When the solution is returned to the bottle, about 1 
grain of chloride of gold is added for each sheets 22 x 17, 
that has been toned, or if, even with this addition, the 
bath gradually loses strength, a little more than a grain. 

The stock bottle should bo kept in a dark place, as light 
is liable to cause a deposition and consequent loss of the 
gold. 

Tlie Gold and Pliosphale Toning Bath 

Tills bath is a favourite with many. It has the ad- 
vantage that it may bo mixed up just before it is required ; 
but on the other hand, like most such baths, it will not 
keep. The formula is as follows :— 

Chloride of gold .... 1 groin 

Phosphate of soda • • • 20 grains^ 
Water • . • ... 12 ounces 

' It is well in the case of both the last two formulsd to 
neutralise the gold solution before it is added to the liquid 
by adding a pinch of powdered chalk to it^ and allowing 
the chalk to settle. 

The Bkarhtmate Toning Both 

It is usual to call the bonu^ the acetate, and the phoa* 

H 
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phate toning baths '* alkulino *' baths ; but in reality tho 
name is scarcely appliciiblo, as tho salts just mentioned arc 
neutral or as nearly so as possible. The first toning baths 
%vere, as has already been mentioned, used \vithout gold at 
all; next came gold mixed with liyposulphito of soda, 
then $cl d\/i\ and after that an acid gold toning bath. 
This has not been particularly described, as there are many 
objections to its use. The next bath that was proposed 
was the alkaline gold toning bath, — namely, that in which 
gold was used in conjunction with bicarbonate of soda. 
This bath has still many ndhcrenta, and although, as I 
have said, other baths have boon termed ** alkaline,'' thoy 
should more strictly bo termed netUral^ tho bicarbonate 
bath being tho only true alkaline bath that I know^ oi 
Tho formula is as follows : — 

Gold chloride . • • • 1 grain 

Bicarbonate of soda • • • 6 grains 

Water • • • • • 12 ounces 

The bath is ready for uso immediately that it has boon 
prex)ared, but will not keep. 

« 

General Remarks on Toning 

« 

In each of the above formulas I have given a certain 
definite quantity of water ; but leaving out of the question 
the hypo and silver fixing bath and tho hypo and gold, 
the amoimt of water in every bath — ^including the sd ior 
— should rather be fixed by experiment than taken as an 
absolute quantity. It must be borne in mind that some 
papers tono more readily than others, even if sensitised on 
a neutral bath, that preserved papers generally take longer 
to tone than those sensitised on a neutral bath, and that 
various scarcely understood variations in the toning bath 
cause difiercnccs in the time taken for toning. Now tho 
thing to be aimed at in the composition of a toning bath 
is that it should bring about the required change neither 
too slowly nor too quickly. It may be said that toning 
should never take less than ten minutes^ and should per> 
haps take twice as long to get the best results. 
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111 Uiis conuoction I would lay groat slross on a fact 
commonly loft out of consideration. This is, that the mare 
gold aetiutUjf used up in toning the letter^ as thoro is tho 
groator clianco of pormancncy in tho rosults. 

As to this mattor of ])onnanoncy I would say a woixl. 
Tliora arc two diilbront modes of fading ; or mthcr thoro 
is a fading, and anothor ontircly dilForont manner of do* 
torioration which should not bo called fading at all Tho 
latter consists in a yellowing of tho white of tho prints. 
It is a thing very conimonly met with, and gives a print 
an exceedingly dimigreoablo appeamnce. It ap|)ears to bo 
brought about greatly by damp and sometimes by light 
It is certainly duo — ^at least when in at all an aggravated 
form — to the incomplete fixing of the image, — ^that is to say, 
to tho imperfect removal of the last trace of the silver in 
some form or other, probably in combination with sulphur. 
Tho action of tho fixing bath is to convert tho compounds 
of silver, not acted upon by lights into hyposulphito of 
silver which is insoluble in water, but is soluble in excess 
of hyposulphite of soda. For the complete removal of 
the last trace of silver compound other than what forms 
tho imago, three distinct processes are therefore necessary. 
Firsts the whole of the silver compounds must be converted 
into hyposulphite of silver, requiring a certain quantity of 
hyposulphito of soda ; second, this hyposulphito of silver 
must be dissolved in an excess of hyposulphite of silver, 
which excess must be large ; and thirdly, the last trace of 
tho hyposulphite of soda, containing the hyposulphite of 
silver in solution, must be washed out of the print 

To secure these objects, the use of an ample quantity of 
hyposulphite of soda is necessar}^ and the keeping of tho 
prints in motion all the time they are in the lath, or, still 
bettcri the uso of tvoo fixing baths as already described. 
But something more is necessary, the baths must on no 
account be acid, as the presence of any acid seems to result 
m the formation of some silver compound insoluble in 
hyposulphite of soda — which silver compound is, I have 
not the smallest doubt^ the most common of all causes of 
tho yellowing of the whites of prints I believe^ indeed. 
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that if prints were always carefully fixed in two baths, csich 
containing a largo quantity of a slightly alkaliM solution of 
hypo, and were then fairly well washed, no yellowing need 
occur. Very complete removal of the hypo by washing 
does not appear to be necessary to prevent yellowing^ the 
result of tho presence of a trace of hypo being rather to 
prevent than to produce yellowing, but, on tho other 
hand, to produce an actual fading of the image to bo now 
described. 

Tho image of the print before toning consists of somo 
compound of silver. Thero is somo doubt as to what this 
compound is ; ^ but at any rate it appears to be something 
by no means very stable, for an image simply washed and 
fixed without being toned very soon fades, in the senso 
that the imago is actually reduced in depth or intensity. 

When, however, wo tone tlio print, what is known as a 
** substitution process" goes on, — that is to say, a cortiun 
portion of tho silver compound is replaced by motallic gold 
Now gold is, next to cai*bon, one of the most stable of 
substinces. 

It thereforo simply stands to reason that tho moro gold 
dciK)sited on the image, or, to put it in other words, tho 
greater the proportion of gold forming tho image, tho 
greater is the chance of permanency, whilst, could wo 
replace tho silver compound entirely by gold, wo should 
have an imago vi a comparatively very. high degree of j)or- 
manency. 

It may bo asked why the toning process should not bo 
continued till the substitution is complete, — that is say, till 
tho image consists of gold entirelyi in a very fine state of 
division, in which form it may bo of any colour from 
purple to red^ according to the degree of fineness of tho 
division of the gold. 

The writer is unable to say why it should be impossible 
to carry the process far enough for complete substitution, 
but the fact remains that before such substitution \% com- 
ploto tho picture takes a sunk-in, disagreeable tint» and 
that| therefore, it is necessary to stop Uio process whilst 

> Sco Cbaptor XI Y. *' On tho Cbomiatry of Silror Printing'' pi 103. 
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there is still some considerable amount of silver compound 
in the image. 

Still much may be done to keep the proportion of gold 
forming the image comparatively high. Thus it may be 
taken that whenever the toning proceeds very rapidly, the 
amount of gold deiK)sited| by the time a certain tint is 
reached, is compamtivoly small, and the image, therefore, 
stands a correspondingly small chance of being permanent 
Again tlie presence of free silver nitrate in the paper — as 
when it is but slightly washed before toning — accelerates, 
apparently, the change of colour without accelerating much 
the deposit of gold. In fact^ it %vould seem as though the 
excess of silver nitrate acted in some way as a silver-toning 
agent^ nor is this a thing at all absurd to suppose, if we 
consider the action of the hyposulphite of soda and silver 
toning bath. 

. It may be said, then, that we increase the quantity of gold 
requii*ed to produce any iiarticular colour by washing out 
the silver nitrate from the prints as completely as is com- 
patible with the gaining of the tone we require,^ and by 
oning slowly. By these means it is certainly ixissible to 
produce such a deposit of gold that the removal of all the 
silver compound scarcely appreciably reduces the depth of 
the image. This removal— or, what comes to the same 
thing *f or the purpose indicated, a bleaching—of the silver 
portion of the imago is a thing very easily done, so that 
every photograi)her may easily determine for himself how 
much of the depth of the image of his silver prints is due 
to gold| how much to silver. 

A saturated solution of bichloride of mercury is made 
up. If a print fixed, but untoned, be dipped in this, the 
image mil entirely disappear. If, however, a very slightly 
toned print be dipped in the solution, some of the image 
will bo left In fact, just that portion of the image that 
is due to gold is left, whilst that which is due to silver is 
uieachod till it is invisible. If the conditions have been 

* With somo toning baths and some aamplos of jiapor a purple 
tone cannot bo got If all tho silror uitrato bo washed away from the 
papor* 
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8uch that as much gold as possible has boon depositedi 
there may bo a slight change of colour of the image, but 
there will be no perceptible reduction in intensity. Li 
fact, there is a complete image in gold which, in all pro- 
bability, is very permanent 

If the instructions given in a former chapter be carefully 
carried out, even a brown imago may be made to consist of 
such a proportion of gold that it is not appreciably reduced 
by the bichloride of mercury solution. 

Of all false photographic economics, the falsest would 
appear to be that which attempts to save on the amount of 
gold deposited on the image.' .' 
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CHAPTER XIV 
SILVER PRINnNG — Continued 

m 

On the Cheniislnj of the Image of SUver PriiUs 

No work on printing would bo at all complete without some 
few words on the formation of the image of a silver print. 
Asi howcvori the writer does not pretend to any extensive 
knowledge of chemistry, ho at once acknowledges his 
indebtedness to Captain Abney and to Hardwich for the 
greater part of the following information: 

In all silver printing processes the silver is introduced 
in the form of silver nitrate ; but this salt itself is quite 
insensitive to lights as may be observed by the fact that it 
will, if pure, remain white for any length of time exposed 
to the strongest light in colourless glass bottles. In fact 
if, in the circumstances mentioned, silver nitrate discolour, 
this fact may, of itself, be taken as proof of the existence 
of some impurity in the form of some compound ox silver, 
either organic or inorganic, other than nitrate of silver. 

In all the silver printing processes yet described, the 
principal sensitive salt has been chloride of silver, a molecule 
of which may be siipposed to consist of 1 atom of silver 
and 1 of chlorine, and is represented by the sign AgCL 

The relative weights of an atom of silver and one of 
chlorine are 108 and 35*5. If now we take of any salts 
one containing silver and the other chlorine such quantities 
that the weight of the silver in one and of the chlorine in 
the other are in the relation of 108 to 35*5, we have the 
quantities necessary for the formation of chloride of silveri 
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and to produco such clilorido of silver it is only nccossary 
to take a silver salt, in which the silver is said to have leas 
affinity for the other component of the salt tlian it has for 
chlorine, and a chlorine salt, in which the chlorine has less 
affinity for the other component of the salt than it has for 
silver, and to bring the salts into close contact (as by dis- 
solving them separately in water and bringing the two solu- 
tions together), when chloride of silver will be foimed. 
» |If, for example, we take nitrate of silver (AgNOg) and 
chloride of ammonium (NH^Cl) in the relative quantities, 

10 and 3*15, we will have weights of silver (in the nitrato 
of silver) and chlorine (in the chloride of ammonium) 
having the relation of 108 to 35*5, and as silver (Ag) has 
a stronger affinity for chlorine (CI) than for nitric acid (NO3), 
and chlorine (CI) has a stronger affinity for silver (Ag) than 
for ammonium (NH^), if each of the salts mentioned above 
be dissolved separately in water in the relative quantities 
mentioned, and the solution be mixed, the silver (Ag) 
and the chlorine (CI) will fly together, forming chloride of 
silver (AgCl), and leaving over nitric acid (NOg) and 
ammonium (NH^), which will also combine, forming nitrate 
of ammonium (NH^NOg). 

This double decomposition and double recombination 
is represented chemically by the following formula : — 

Nitrate of silver + Chloride of Chloride of silver + Nitrate of 

ammonium « ammonium 

AgNOg + NH^Cl = AgCl + NH^NOj 

Supposing now, however, that the two salts, nitrato of 
silver and chloride of ammonium, are not precisely in 
amounts by weight proportionate to 10 and 3'15| but that 
there is a greater proportionate amount of either one or the 
other. The double decomposition will go on as before, the 
two new products being formed, but there will remain over 
some of one or other of the first compounds besides. To 
make this clear I shall take actual figures. Ishall suppose 

11 grains of silver nitrate and 315 grains of chloride 
of ammonium dissolved, the solutions being then mixed. 
Ten grains of the silver nitrate only will be used up^ and 
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besides silver chloride and nitrate of ammonium, there will 
remain over 1 grain of nitrate of silver. On the other 
hand, suppose 10 grains of silver nitrate taken, and 4 
grains of nitrate of ammonium, there will remain over, 
besides the chlonde of silver and nitrate of ammonium, 
4 - 3*15 a *85 grain nitrate of ammonium. In the former 
case there is said to be nitrate of silver in excess or an 
excess of nitrate of silver, in the latter there is said to be 
chloride of ammonium in excess or an excess of chloride of 
ammonium. 

As a matter of fact it is practically impossible, even 
were it desirable, to so adjust the relative weights of two 
salts as to leave absolutely no excess ; but in such a case 
as the above, where botli the initial salts, nitrate of silver 
and chloride of ammonium, are soluble in water, and 
where one of the resulting salts, nitrate of ammonium, is also 
soluble, whilst the other, chloride of silver, is insoluble, 
the result of mixing the two solutions is to throw down as 
a precqntatc the insoluble salt, which may then be tra^d^ so 
that the Last trace of the nitrate of ammonium and of which- 
ever of the initial salts was in excess may bo got rid of. 

The following experiments may be performed to illustrate 
the formation of chloride of silver, and of the effects of 
excess of silver nitrate and of chloride of ammonium : — 

Twelve grains of silver nitrate are dissolved in water in 
a test tube. This solution wo shall call No. 1, and 3 grains 
of chloride of ammonium in wst tube No. 2. This will 
give an excess of nitrate of silver. 

Ten grains of silver nitrate are dissolved in test tube 
Na 3, and 6 grains of chloride of ammonium in test tube 
Na 4. These two latter quantities will give excess of 
chloride of ammonium. 

In each case the amount of water should rather less than 
half fill the test tube. 

The contents of test tube No. 1 are now poured into 
No. 2, and those of No. 3 into No. 4. In both test tubes 
No. 2 and No. 4, there will be formed at once a thick, white 
precipitate. This is chloride of silver. The precipitates 
will gradually settle, after which the water is poured off. 
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If now tho two tcBt tubos bo tiikon into a fltrong lights 
such oj sunlight^ or ovon bright difTuscd hght out of 
doorsi tho surfaco of tho procipitato will darkon in oacli 
casoy but will darkon moro rapidly and to a groator oxtont 
in tho caso of tho procipitato in No. 2 tost tubo whon thoro 
is oxccss of silver nitrato, than in tho caso of that in No. 4 
whon thero is excess of bromide of ammonium. 

There has been a groat deal of discussion as to what 
tho dark Rubst^inco actually ia ; but ono thing that is quito 
ccrtuin is that its appearance is acconipauiod by tho libera- 
tion of chlorine. CapUiin Abney believes it to bo sub- 
chloride of silver. Ho believes that every 2 molecules of 
chloride of silver (AgCI) give up 1 atom of chlorine 
(CI) having a molecule of 2 atoms of silver (Ag) and 1 
of chlorinOi and this comi)ound ho calls sub^chlorido of 
silver. 

Tlie supposed action is indicated chemically thui 



Two niolnmlo8 of gilver ^ OnomoWculoofHilvor . Oiiontnmof 
chluriilu " sub-clilorldo clilorlnu 

2(AgCl) ^ AgjCl + 01 

At any rate of this we may bo certain— chlorine is given 
off. Now this chlorine must go somewherOi and if thoro bo 
near any substance with which it will readily combine— 
which \y\\\f so to ^imk^ mop it up immediately that it is 
libcratedi the action of libemtion by light is much moro 
active than it will bo if thero bo no such substance. Nitrate 
of silver is such a substance, whilst nitrate of ammonium is 
not, and this is supposed to be the reason why tho chloride 
of silver darkens so much moro rapidly in presence of 
excess of silver iiitrato than in presence of excess of nitrato 
of ammonium. 

Tho excess of silver nitrate has, however, a certain 
further action, inasmuch as it results not only in a quicker 
darkening, but to a certiiin extent, in a diiTeront colour 
from the beginning, tho colour being bluer than it is without 
the nitrato of silver. Concerning this Abney states, '* Wo 
have tho best of reasons for believing that the blue colour 
is really duo to a combination between tho Bub-ohlorido 
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and iho oxygon containod in the wator and in tho 
air." 

If tho roador now rcfors to tho chapters on albumcnising 
of paper and of Bonsitising, ho will find that .jo result of 
those two processes is to produce jxiiier having a film of 
albumen containing chloride of silver with nitnite of silver 
in excess. But we have, besides this, the albumen to con- 
sider, not as a mere vehicle for the silver chloride, because 
tho albumen itself becomes sensitive, or, more strictly 
s|)eaking, forms a sensitive compound when treated with 
nitmte of silver. This is proved by the fact that it is quite 
possible to get prints of a kind by tho use of paper albu- 
meniscd without any salt at all in the albumen, and is still 
moi*o conclusively proved by coating a plate of glass with 
pure albumen, allowing the film to dry, and dipping it for 
a time into tho sensitising bath. Wo will then have a film 
quite sensitive to light. 

Tho action of silver nitrate on albumen is very marked. 
In tho fii'Mt i)liice, it coagulutos tho albumen, or, in other 
woixIm, renders it insoluble in water either hot or cold, 
whereas before it was soluble in cold water. It is true 
that there are other means — not involving, so far as is 
known, a new combination — whereby albumen can be 
coagulated. For example, any damp heat — as, for instance, 
that of steam — will have the eflfcct So, also, will tho 
application of alcohol — as already mentioned in connec- 
tion with ** double albumcnising '' (see Chapter VII.) 

But the action of the silver nitrate appears to bo not 
only to coagulate the albumen, but to form an organic 
compound, to which tho name of albumenato of silver has 
been given. 

It is this compound which is acted upon by light in the 
caso of a film of pure albumen which has been acted upon 
by nitrate of silver; but tho precise action of tho light 
niK)n tho albumenato of silver api)ear8 to bo a very com- 
plicated one. At any rate there appears to be no precise 
information obtainable as to what tho imago on albumenato 
of silvor consists of. Abney, howover, gives very good 
reasons for supposing it to bo a different compound from 
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that produced by decomposition (by the action of ligbt) of 
chloride of uilver, cither in the preuenco of oxco»b of nitmto 
of silver or in its absence. 

AVo are thus enabled to arrive at the concbision that 
the untoned image on albumcnised paper consists of two 
dilFerent compounds of silver, the stability of cither of 
which is, at any nite, rather doubtful. 

It may bo well hero to state that so far the remarks 
made apply in some measure to the gelatino-chloro-citrato 
printing-out paper to be hereafter mentioned j but by no 
means entirely, inasmuch as the gelatine in this latter 
process is at no stage in contact with excess of silver nitratOp 
and there is prolxibly no compound of gelatine and silver 
formed. On the other hand there is present citrate of 
silver, which is possibly red\iccd by light to a dilloront com- 
pound of silver than is chloride of silver.' Nevertheless 
tho image gained by printing out on gelatino-citro-chlorido 
coated paper may be looked upon as in many respects 
similar to that obt;iined byprintingout on albumenised paper. 

On the other hand the images produced by tho various 
development proccHsos — to bo hereafter doHcribod — nuist 
bo looked on in q\iite a (lilFcrent liglit. Tiiey aro com- 
posed, so far as our knowledge goes, of pure metallic silver. 

Going back to the consideration of the untoned image 
on sensitised-albumenised paper, wo have to consider tho 
process of toning this somewhat complex image. Tho 
subject has already been treated to a certain extent at tho 
end of Chapter XIIL, where it has been pointed out that 
the toning process consists in tho substitution of gold in a 
very fine state of division for tho silver, which enters into 
tho combination just mentioned, ami >vhero it is insisted 
that the greater the amount of this substitution tho greater 
is the likelihood of i)crmanency of image. 

The image being toned, tho object is to removo every 
trace of the sensitive compounds of silver which have not 
• already been acted uix)n by light These are tho clilorido 
of silver and the albumenate of silver. 

The substance used to dissolvo out these compounds— 
or, OS it is. generally put^ to fix tho imago—is hyposulphite 
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of BOttiu TliiH Hu1)8tiinco docs not act directly on the 
clilorido or ullmnionatc of silver, but converts thorn, first of 
aH, into liyposulphito of silver, which may be soluble in ' 
hyposulphite of sodiu I Bay may bo, beciuise, accoixling to 
Abney and ollier»s thei*o aro two hyi>08ulphitcs of silver 
fonncdy one, which is Holuble, in the presence of an excess 
of hy|)osulphite of soda, the other, which is insoluble, in 
the presence of an excess of the silver compounds The 
following formula), representing the formation of the two 
compounds, are copied strictly from Tlie Art and Pradice of 
Silver PriiUing^ by Abney and Robinson • — 

{IiiNohililo \ 
MOcUllllI ) 

AgCl + NsaSsOaS AgNaSO, + NaCl. 

Sohthio 
Sotlhtm ) I tlotililo 






\ KOtliuiU / 

2AgCl + 9Nn/),0, a AKaNa43(8,0,) + 2NuCl 

The first represents the action in presence of excess of 
silver compound ; in other words, when there is much too 
little hyi>o used for fixing. The latter represents the 
action when hypo is in excess, and it is almost unnecessaiy 
here to mention that a very large excess of h}'po is always 
desirable when prints are to be fixed, but it is well to 
lay stress on the desirability, already mentioned, of having 
the bath distinctly alkaline — to save any chance of its 
l)eing acid — as an acid solution of hyposulphite of soda 
forms insoluble coni[)oiuids of silver, even when the \\y\io 
is over so much in excess, and therefore endangers the 
permanence of the prints. 

To DekrmiM ih QnaniHij of Chhrtdc present in a Slieet 

of Albunienised Paper 

I said that I would describe a method of determimng 
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how much chlonMo has boon uhocI on a Bhoel of allmnioiiisod 
paper, in caso the photographor may dosiro to use the 
knowledge as. a guide to the strength of sensitising bath ho 
will use. 

Tlie method is precisely the converse of that used to 
determine the strength of the sensitising bath, and is very 
easily practised. 

A solution of nitrate of silver is mtule in distilled water 
containing 31*^ grains of the salt to each 1000 minims. 
A sheet of the paper to be tested is cut up into little bits, 
is placed in a glass measure, and about half a pint of 
distilled water is poured over it. The paper is allowed to 
soak for, say, an hour with frequent stirring, wh^n enough 
chromate of potash is added to make the solution of 
albumen and chloride slightly yellow. The silver nitrato 
solution is now poured into a burette holding 1000 
minims, and is slowly run into the mixture of ixiporp 
water, etc., whilst the latter is stirred. As the silver nitrato 
solution touches the water, it will produce a red stain which, 
however, disappears as the stirring goes on. After a timo, 
however, it ^vill disappear more slowly. The addition is 
now very cautiously made, and just when the red colour 
becomes quite constant — no amount of further stirring 
sufficing to drive it off — the burette is read. Every 100 
minims means that the sheet of paper was albumenised 
with albumen containing 1 grain of chloride of ammoniumi 
or the equivalent of some other chloride. Thus, if 672 
minima be read, the sheet of paper hod 6*72 grains of 
chloride of ammonium in it 
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CHAPTER XV 

VARIOUS MANIPULATIONS OF CONTACT PRINTING 

Treatment of [the Negative hefore Pnnting and during Prinivig 
—TreatmeM of Paper to suit certain Negatives 

There arc very fow negatives which Mill give perfect 
prints " right away/' — that is to say, placing them at once 
in printing -frames 'with paper behind them, and placing 
them to print in whatever light comes nearest to hand. 
Almost every negative is improved by a. little hand-work 
of some kind or another, and there are not many which 
do not absolutely require it 

Of actual retouching, as it is commonly understood, I 
intend to say no word here. Those who wish to acquire 
this art may consult Mr. ;Ilobert Johnson's book, which 
appeared in the same series as this book appears in.^ 

The kind of defects which can be remedied without 
actual retouching ynth the pencil on the film side of the 
negative are such as show certain considerable portions of 
the prints too light or too dark. These defects may be 
only local, requiring that a certain light be either made 
lighter or darker, or that a particular shadow be made 
darker or bo relieved, or they may bo general, amoimting 
in the latter case to either luirdncss or Jlatness^ — that is to 
say, the negative is of such nature that it will give a Juird 
picture, the alternative being, according to the time of print- 

^ A Complete Treatise on the Art of Xdoueking Fhoiographie Nega* 
MveSf annd Clear IHreelions how to FiniA and Colour Photographs, by 
Robert Johnson. Muion and Co. 



112 VARIOUS MANIPULATIONS OF 

ing, chalky lights without detail or deep })Iack shadows with- 
out detail ; or is of sucli nature that it gives too soft or flat 
a print, the alternative being, according to the time of 
printing, shadows having no depth or lights far from puro 
white. 

It must be undei'stood that a negative which gives prints 
too hard or flat with one printing process does not of 
necessity do so with all processes. For example, a nega- 
tive which will give a perfect print on paper sensitised on 
a neuti*al silver bath will give a soft or even flat picture 
in platinotype,^ a haixlish print on most brands of ** pre- 
served " albumenised psvper, and a still harder one on gola- 
tino-citro-chloride paj)er.* 

It Arill thus be seen that it is difllcult or impossible to 
fix a standard of density for a negative ; but we may amvo 
somewhere near it perlmps by first giving a description of 
a standard silver print, as it is commonly undei*stood, and 
then stating under what conditions a standard negative 
will give such a print 

The extremes of lights and shadows in a perfect silver 
print should bo represented before toning <and fixing by an 
approach to white (a slight tint), and by bronzing (a sort of 
metallic lustre that ap^iears on albumenised-sensitised paper 
when it is printed very deeply), and after toning and fix- 
ing by pure white in the very highest lights — and darkness as 
great as the paper is giving in the deepest shadows. 

A negative which Avill give on albumenised paper, pre- 
pared on a neutral bath of fair strength (say 60 grains), 
such prints, when printing is allowed to go on in the 
brightest diffused light, may be termed a standard nega- 
tive, and any departure from it will be termed too thin or 
too dense. 

Although the standard above described is fixed entirely 
with relation to albumenised paper, and although it is true 
that every process will give from such a negative prints 
differing somewhat in range of depth as well as in colour, 
yet I think I am correct when I say that, granted a nega- 

^ 8co Chapter XZXI. for description of this process. 
* See Chapter XXI. p. 170 for descriptioii of this proceas. 
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Uvo with tho exiromes of transparency and density such 
as I have describedi and having the gradation between such 
extremes good, it >vill be possible to get a good print from 
it by any process capable of giving a good print at alL 
I shall now suppose that the negative varies from the 
standard either one way or the other, and shall state how 
tho best can be made of it^ first treating of the methods 
whereby matters may be improved without treating the 
negative in any way, and afterwards describing various 

ways of treating the negative. 

• 

The Negative is too Thin 

For such a negative paper floated on a strong bath and 
for the full time only should be used, and printing should 
go on only slowly, the frames being placed where there is 
a subdued light Paper preixired on a neutral bath should 
always be fumed when thin negatives have to be prints 
from on it 

Some brands of '' preserved '' paper give stronger con- 
trasts than docs paper prepared in the ordinary way. Such 
paper may be used for thin negatives. 

It should be observed that a little exposure of the 
sensitised paper to light at any time • previous to fixing 
does much more harm in the case of that to be used (or 
which has been used) for printing from thin negatives. 

Now as to the negative itself. I leave out all mention 
of intensification, because a description of such is out of 
place in a book on printing ; but I cannot resist describing 
a process of great beauty whereby the effect of a moderate 
limount of intensification can be produced, and which may 
indeed be called a process for intensifying, but is applied 
to the side opposite to the film. The method is an appli- 
cation of the powder or ''dusting on " process. This process 
will be fully described further on,^ hero I shall just point 
out the principle on which it depends. Films of certain 
substances, which are hygroscopic (tend to absorb moisture), 
cease to be so after exposure to light If such a film be 

> See Chapter XXIV. p. 188. 

I 
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partly exposed to light and partly not^ so that one part 
is not hygroscopic whilst another is, and if any pigment 
in the form of a light powder be brushed over the film 
after it has been in a moist atmosphere for a few minutesi 
the powder will adhere only to those parts which have not 
been affected by lights and which, therefore, are not hygro- 
scopic. If such a film be exposed under a negative and be 
afterwards developed with powder, a negative is the resulU 
If under a positive, a positive. 

Now if the side of a negative on glass, opposite to the 
film, be cleaned, be coated Avith the substance used in the 
lx>Avder process, be then placed film-side upwards in 
lights and bo afterwards developed with powder, the result 
is a second negative on the front of the glass, which serves 
to augment the first Moreover, the second negative is not 
quite sharp, and the result of this is to give a charming 
softness to the resulting prints. Further than this, there 
is groat control over the results produced, inasmuch as it 
is i)ossiblo to modify the gradalhn of additional density 
conferred as w*ell as the amount Thus only a little ad- 
ditional brilliancy in the high lights is required, a long ex- 
posure is given when the powder "takes" only on the 
high lights. On the other hand, if it be desired to bring 
up the half tones as well as the high lights, the exposure is 
made short so that the powder takes, more or less, every- 
where but in the deepest shadows. 

It is possible by skilfully managing the process to in* 
tensify locally >vith the very best results. 

In the case of small negatives or even large ones whoro 
the glass is very thick, printing (through the glass) to act 
on the " powder !' film should be done in direct sunlight^ 
the negative being held with the plane of its surface at 
right angles to the rays of light If the negative be largo 
(say over w;hole plate) and the glass be not very thick, 
printing may be. performed in diffused light The conse- 
quent loss of definition of the " powder " image will not 
hurt the final result 

Of course negatives, which have been treated in the vray 
just described, must not be printed in direct sunlight 
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Whon the method of local modification by working on 
tissue paper pasted to the back of the negative is treated, 
it will be seen that it is also applicable to the bringing up 
9f high lights generally, although the process is of necessity 
somewhat tedious. 



2%« Negative is too Dense, giving Printi uhich are Hard 

If the negative be under-exposed as well <ns hard — ^if there 
be, thsit is to say, want of detail in the shadows — ^it is im- 
possible to get a perfect print from it either by treatment 
of the negative or by any other method ; but if the hard- 
ness be due merely to too great contrast^ all the half tones 
being then in their correct proportion, the only defect 
being in fact that they range through too great a field, then 
it is {possible by due treatment of the negative, at any rate, 
to get i^erfect prints. But first, for what can be done by 
treatmuiit of the paper. In the firat place, if the print Ih) 
only a very little too haixl when printing is i)crfonned in 
diflfused lights probably all the improvement necessary vriH 
be brought about by printing in the brightest possible direct 
sunlight 

A. course frequently adopted with negatives that are 
just a little hard is to " sun '' the paper before commencing 
to print The operation consists simply in exposing the 
paper to light till it is very slightly tinted. One comer is 
covered with some opaque object — a penny, for example — 
or the iiai)er may be held between the finger and thumb 
by one comer. The object is to have one portion not 
noted upon by lights so as to be able to tell how far the 
sunning has gone by being able to compare the tint pro- 
duced >vith whiteness. If the negative be not much too 
hard— only giving prints very slightly hard when the frame 
18 exposed in full sunlight — then " sunning '' may have all 
the desired result ; but if an attempt be made to overcome 
great hardness by excessive sunning, the results are sure to 
be bad. The paper should never have more than just a 
visible tint on it ' 

Somo photographers prefer to expose the back of the 
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paper till tho front is slightly tinted, claiming that thoy 
thus got a bettor result in this case than sunning from tho 
front 

If the photographer sonsitiso his ovnx paper, ho may get 
better results from one dense negative than he otherwise 
would by floating his paper only so long as is necessary to 
prevent it from giving mealy prints, — that is to say, prints 
having a certain mottled marking in the shadows. An 
experiment may be made by floating for half a minute 
only. The paper must bo quite damp before it is floated, 
othenvise it vnU not have ceased to curl before the floating 
is over. Paper to be used for printing from hard nega- 
tives should not be fumed. 

Concerning the treatment of the negative, I may say 
that by far the best thing to do is to reduce it in the 
manner to be presently described. Strictly speaking the 
reduction of the density of a negative comes no more within 
the scope of my present work than does the intensification ; 
but whereas there is no perfect method of intensification 
knoAvn, and those imperfect ones which aro known are very 
widely kno^vn, there is a perfect method of reduction 
which is by no means as well kno^vn as it should be. I, 
therefore, have no hesitation in giving tho method which, 
I believe, is duo to Farmer. First of all, however, let mo 
repeat what I have already said. If the negative be lack- 
ing in shadow detail as well as being too dense in the 
lights, on account of under-exposure, there is no use in 
attempting anything. It is only when tho exposure has 
not boon too short and when tho hardness is duo to 
ovor-devolopmont that tho process to bo described is of any 
value. 

If it has been observed immediately tho negative has 
been fixed that it requires reduction, tho process may pro- 
ceed immediately. If, on the other hand, the negative has 
been dried, it must be soaked in water till the film is evenly 
wetted. 

A fresh solution of hyposulphite of soda is made up. 
The strength does not very much matter. It may bo that 
of the ordinary fixing bath, 6 ounces to. the pint A satu- 
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rated solution of fem-cyanido^ of i)otas8ium (red pinissiato 
of potash) is made up. A fow drops of the latter solution 
aro iK)ured into the hypo solution, and the mixture is ap- 
plied to the negative in a dish with constant rocking as in 
developing. The result will be a slight reduction of density. 
If it be not enough, a little more of the 'red prussiate of 
potash is poured into a measure, and the mixture is added to 
it^ and the whole is once more flooded over the plate. 
When sufficient reduction has been brought about the plate 
is washed. 

There may bo an objection to risking a valuable nega- 
tive by treating it in the way described lest it be destroyed — 
although there is little danger of this unless the operator 
be very careless. The writer, therefore, tried to find a 
process somewhat analogous to the powder process used for 
the intensification of negatives. The idea struck him that 
the " oingle transfer '' carbon process^ might be used in the 
same way as the powder process, but with the contrary 
effecti a reduction of contrast being brought about in 
place of an increase. Worked experimentally the method 
has succeeded admirably. 

The first thing necessary is to so harden the film of the 
negative that there need be no fear that it will be affected 
by the warm water used for developing the carbon image. 
It is indeed advisable, although not so necessary, to harden 
the film when intensification by the dusting-on process is 
to be performed. To effect this the negative is soaked for 
ton minutes in a. saturated solution of chrome alum, it is 
then washed, and the film is dried. It is a curious fact 
that, although chrome alum acts at once on gelatine, its 
full efibct in rendering it hard and insoluble does not ap- 
pear to take place till the gelatine has dried. The side of 
tho plate opi)osito to the film has of course to be dried and 
thoroughly cleaned. 

A piece of sensitised carbon tissue is now damped and is 
squeegeed to the back of the negative, just as if the plate 

' CSaro mast bo tskon not to oto tho yollow pmsiiAto foiro^anide of 
potsasium. 

* 800 Chapter XXV. p. 197. ; 
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wore a tcini>orary support Tho tiasuo k moved about in 
tho water as little as possible, so as not to remove more of 
the bichromate than can be avoided. Pads of blotting- 
paper are placed both below and above the negative with 
tissue adhering, and a weight is laid on the top of all for 
quarter of an hour. The tissue has now to bo dried 
This must be done, of course, away from daylight; but a 
fair amount of heat is nllowablci as tliere is but little chance 
of nuining. When dry, an exposure is made through 
the negative, and development is caiTied on in the usual 
manner. 

As in tho case of the i)owder process used for intensi- 
fication, tho opcnitor has considerable power over tho 
gradation of the negative as well as over tho extremes of 
contrast 

Unless the negative to be treated show extraordinary 
contrast, the *HransiKVi*ency " tissue should not be used. 
Probably the " photographic pmple " >vill bo found tho best . 
colour for most cases. 



Local Modificatioiis of the Negative 

When it is required locally to modify a negative so as 
to increase artistic effect, the best plan is to place tissue 
paper at the back of it, gumming it on by the edges only, 
and to work on the tissue paper with crayon pencil and 
stiunp. It requires considerable artistic taste to do this 
effectually, but no very great manipulatory skill, as tho 
work, being at a little distance from the film, does not print 
quite sharii. 

It sometimes happens that a negative is faulty in that 
only one or two comparatively small portions of it are 
too dense, or even only one. In such a case the writer 
has proceeded with success in the following manner: 
— ^A piece of thick white blotting-paper is pasted on to 
the back of the negative, and with a damp finger those 
parts of the paper, opposite to the parts of the image, 
which are too dense, are gently rubbed down till, looking 
through tho negative, with the paper next the lights 
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it 18 Boon that a harmoniotts rosult has boon pro- 
dttcod. 

A nogativo so troatcd takos, as will readily bo under- 
stood, a long Umo to print ; but it gives excellent proofs if 
due eare have been tidcen. 
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CHAPTER XVI 

VAUIOUS MANIPULATIONS OF CONTAOT rillNTINQ — Co)UmiC(l 

Cutting t1i6 Paper 

TiiRRK nro vuriouR nmnipulatory oporatlonB \\\ connooliiMi 
with conUicb printing which uuiHt noccHgarily bo (lo8crilH)iI 
in a book on photographic printing. It is truo that iiiost 
of those aro not peculiar to silver printing, but are iiractisoil 
in connection with other kinds of printing as welli and that 
the description of thorn might perhaps Ih) better ])1acod 
after all contact printing processes have been considennl 
than here ; btit I nevertheless incline to place the descrip- 
tions here, so that the work may form, leaving out the two 
first chapters and extending to the end of those on *' various 
manipulations of contact printing/' a complete set of 
instructions in the departments of printing which aro 
commonly classed under the head of *' silver printing*' 
these being printing in chloride of silver on plain paper 
and printing in silver on albumenised paper. It is surely 
not necessary hero to mention that various other processes 
of printing, although they are, strictly speaking, as much 
'^ silver printing '' as those just mentioned, do not commonly 
have this title applied to them. In the case of contact 
printing processes, to be described hereafter, if instruction 
given hero do not apply> the fact will bo mentioned. 



Cutting vp Paper 

The cutting up of any kind of sensitised paper^BO as to 
loavo as little waste as possibloi is naturally a matter of 
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aemo littlo importance. For somo reason best known to 
thomBoIvcB, or perhaps not known at all, the imiKr-msvkers 
have forced uiH)n photographers a standard size of sheets 
which is about as unmanageable as coukl well be conceived. 
This is 17 x 22 inches. Concerning tlie best manner of cut- 
ting up sheets of this size so as to avoid ^vaste, I do not 
think that I can do better than quote Marion's Practical 
Guide to Photography^ as I am not aware that the matter has 
elsewhere been gone more thoroughly inta 

'^ It is desimble to have about -|V inch margin for trim* 
ming in the case of every print, but beyond this the less 
there is the better. We give overleaf a set of sketches show- 
ing how pai^er may Ih) cut with the best advantage for difler- 
ont sizes. When tlie sizes are small there is no great diiTi- 
culty in gotting ii very fair degree of economy, When they 
are large it is far more diilicult Indeed, for some large sizes 
the waste is excessive, unless smaller sizes he icorkcd at tlie 
same time^ in which case, by getting several different sized 
prints from each sheet, we may have fair economy. 

'^ We Uike ilrnt of all the smallost size which is likely to 
be recpiircd, namely, carte. The smallest divisions in Fig. 1 
give sufficient for trimming on all sides, and it will be found 
that there are forty-two of them. 

'^Next we take cabinets, as this is the size next in 
popularity to the carte. 

^ Fig. 2 shows how fifteen can be cut from a sheet A 
strip 4 inches wide is first cut along one end of the sheet. 
This is divided into three pieces. Tlie remainder of the 
sheet can then be cut up into twelve more. 

'^7^ X 4} is a popular size for landscapes. Tlio dark 
lines in Fig. 1 mark out nine pieces which are a little 
larger than this. A strip cutting into six cartes will 
remain. 

'^ Whole-plate, or 8} x 6} inches, is as near as possible 
double-cabinet size. The thick k*nes in Fig. 2 mark out 
six whole-plate prints, leaving a strip cutting into three 
cabinets. 

^ A sheet cut into four, as in Fig. 3, gives 10 x 8 prints, 
with somo waste, but not very much. 
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four 5x4 squares, as shown in ono of tho top squares of 
the figure ; by cutting such a square in <ux) as in a lower 
comer two 7^ x 6 prints are got, there being in this case, 
however, a considerable margin of waste. 

"The most troublesome size of all is the 12 x 10« In 
fact if no size but this be required from a sheet, the waste 
is excessive. In this case the manner of cutting shown in 
Fig. 4 is the only one to resort to. 

''The size 12 x 10 is, however, too nearly square for by 
far the majority of subjects, and a print of that size will, 
as a nile, be improved by cutting away from 1 to 2 inches 
of the width. The same refers to 10 x 8 prints. Fig. 5 
shows one good way of cutting up a sheet when both 
12 X 10 and 10 x 8 prints are required. It will be seen 
that there is one full size 12x10 print got Another is 
12 inches long but only 7 inches broad. Tlie size will 
bo found to give a very good picture from many 12 x 10 
negsitives. It may bo cut down to 10 x 7 and make a 
somewhat narrow print from a 10 x 8 negative. There is 
another which without any further cutting is 10 x 7, whilst 
there is one 10 inches square which will serve for a full- 
sized 10 X 8 print 

''Where 12 x 10 negatives are being printed from but 
no 10 X 8 ones, the method of division shown in Fig. 6 
will be found very useful 

"Tliere is one full-sized 12 x 10 print given; two of 
which are of the preferable size, 12 x 8^; and there is 
left a piece of paper which may be used for a 7^ x 5 and 
a carte, or for a 7^ x 4} and a carte, or for a cabinet and 
two cartes.'* 

No mention is made here of the size 15x12, which is 
one not very uncommonly worked since the introduction 
for general purposes of dry plates. Of this size, however, 
it is only necessary to say, that there will scarcely ever 
occur a case in which tho picture Mill lose by cutting down 
tho width to 11 inches, making the size 16x11 (15x10 
will in most cases give a still better result), and that for 
this size there is no very great waste in cutting a sheet 
breadth-ways into two equal portions. 
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V;irioiis attempts have boon inado to porsuado maim* 
facturcrs to chango tho Btandard eizo of paper to 24 x 2O9 
l)ut so far as the writer is aware without success, on this 
side of t]ie Atlantic, at any rate. Tho advantages of such 
a size over 17 x 22 are obvious. The sheet would cut 
without any waste into four 12x10 pieces or six 10 x 8. 
Sceuig there is always a little loss round tho margin of a 
negative, 8 x 6 is a very fair size to print from a wholo 
plate negative (8^ x C^), and of these twelve could be cut 
from the sheet Twenty cabinets could be cut with 
scarcely any loss by dividing the length into four parts and 
tho breadth into five. Forty-eight cartes-de-visite could bo 
got with but little waste by dividing tho length into six, 
and the breadth into eight. 

There appears, however, but little chance of our at all 
speedily getting a sheet of albumenised paper 24 x 22 ; but 
this size has latterly been adopted by the Platinotype 
Company, whose productions will be referred to in conneo- 
tion with platinotype printing. 

In cutting up sensitised or albumenised paper care should 
be taken to finger the surface as little as possible. This is 
indeed a remark that applies to the process at all 8tage& 
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CHAPTER XVn 

VARIOUS MANIPULATIONS OF CONTACT PRINTINQ— (7<m/mu^ 

Vignetting 

The vignetting of prints is not very difficulty and is an 
operation which for a certain class of effects gives very 
jpleasing results. 

The art of vignetting dates from 1853, the name of the 
inventor, Latimer Clarke, at any rate if the testimony of 
the note written on a print which Mr. Lionel Clark has 
shown me is to bo relied on. The note states that the 
print was produced in the year mentioned, and that it is 
undoubtedly the first vignetted photograph produced. As 
such it is interesting, but it would certainly in the present 
day bo considered a very poor specimen of the printer's 
art. Tlio shioding off — which indeed scarcely deserves the 
name of shading — is^abrupt and irregular in form. 

When first vignetting became at all fashionable, and 
when tho effect of shading off to pure white at the edges 
of the print was very much admired, a great mystery was 
made of the manner of production, and the secret was 
sold for large sums. It would have astonished the photo- 
graphers in those days not in the secret — ^and perhaps 
somo of thoso in it — ^if they had been told that in the 
future perfect vignettes would bo produced by the simple 
and apparently crude expedient of printing through a hole 
in a piece of brown paper; yet such is the case. The 
various appliances in this way of vignetting glasses, etc, 
which were once exceedingly populwi are going greatly 
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out of fashion. Not because tkoy aro not useful in certain 
cases. They are. But because with care and skill as good 
results can be. got by the use of a liolo in any ilat| thin, 
opaque subslanco as by any vignetting glass or such 
appliance ; whilst to produce really good all-round work, 
it is necessary to make each negative a studyi and to 
modify the shape of the vignetting aperture acconling to 
the nature of the picture — a thing scarcely possible whore 
vignetting glasses, etc., are used. 

Vignetting glasses, it should be explained, are plates of 
glass which have a non-actinic " flushing " — generally of a 
ruby colour — over the whole of the stirface except an oval 
or pear shaped part of the centre. This part is clear — ^tho 
flushing having been dissolved away by hydrofluoric acid — 
and there is a shading off* between the clear part and tho 
rest of tho plate. 

Such glasses are very handy when it Imppeus tlitit ono 
is at hand, the opening of which is of precisely tho right 
size and shape, and this is the case sometimes, especially 
in landscape work, where it is desirable to have a perfectly 
oval-shaped — or, more strictly speaking, elliptical — picture. 

Before giving details of tho manipulations in connection 
with >ngnetting, a word or two should be said as to tho 
character of picture that will stand tho treatment ; for it 
must be understood that by no means every negative, oven 
of such that will give good pictures, ^vill give an artistic 
\ignette. It is a very common errw with beginners to 
vignette every picture indiscriminately. They find that 
to vignette — ^in the sense of producing a shading off" of the 
picture — ^is so easy that they are charmed with tho process 
and apply it to every negative they hava Now I think it 
is not too much to say that only about one out of four or 
five negatives is suitable for making a vignette from, and 
that when it is, the utmost care and discrimination aro 
necessary in either selecting a suitable board or gloisd, or in 
making and using one. 

I have not sufficient artistic knowledge to bo able to 
say with confidence that I have analysed the qualities of 
the negatives that will give a good vignette and of those 
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that will not ; but so far m I can judge the following is 
corroct :— A picture (listinguishcd by softness and delicacy, 
and in which there is much small detail of a ** sketchy " 
nature, if I may use the word, is suitable for vignetting. 
Often a negative all but Bi)oiled by over-exposure gives an 
excellent vignette ; whilst one in which there are strong 
and lK>ld contrasts and elFects of light and shade— es|>eciLlly 
if the shadows somewhat predominate — is unsuitable. 
One thing that api)ears to entirely disqualify a picture for 
vignetting is a large mass of shadow reaching the border 
of the vignette, which, were the pictiu*e not vignetted, 
would extend into the place occupied by the white margin 
in the vignette. 

Whatever general rules may be laid down, however, 
this is to be said. He who is i)Ossessed of artistic taste 
will know instinctively what to vignette and what not, 
bettor than one without such taste will know by studying 
any number of rules. A similar remark would apply to 
very many photographic operations. 

And now for the actual manipulations. I shall suppose 
in the first place a very simple case — namel}', that in which 
A I)erfectly elliptical picture is required from the central 
part of a soft landscai)e negative, — that is to say, where 
it is not necessary or even desirable to suppress a little 
more of one side than of the other side of the negative, a 
little more of the top than the bottom, or of the bottom 
than the top. 

A vignetting glass, with an elliptical clear space some- 
what smaller than the required image, is taken, and is fixed 
in any way at a distance of about quarter of an inch in 
front of the negative. In the case of the common form of 
cheap frame it may simply be laid in front of the frame ; 
but the mistake must be avoided of supposing that the 
gradation of the tinted glass is sufficient, and of conse- 
quently placing the glass directly in front of — ^in contact 
with, that is — the negative. It appears to be impossible 
to 80 finely shade off glass that the mere printing of the 
shading gives a good vignette. It is necessary to give 
wme additional shading by the diffusion of light 
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The framo with vignetto glass is printed in diffused 
light, in shade, that is to say, every operation of printing 
being conducted in the usual manner. The effect will 
probably be somewhat improved by fixing a piece of tissue 
paper in front of the glass. This remark applies whether 
a vignetting glass or any other arrangement be used. 

A piece of oixique paper of any kind with An oval 
opening in it will work very nearly as w^ell m a yignntting 
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glass. It is simply fixed in any way across the front of 
Uie frame. It may be gummed on if it bo flexible enough, 
and may be fixed ^vith dra^ving-pins if it bo stiff. Even 
common brown paper will do, and is indeed very commonly 
used ; but something stiff, such as millboordi is inr more 
handy to work mth. If the gradation be required to be 
somewhat abrupt^ the opening is simply roughly cut^ as 
shoAvn in the diagram* 

If it bo desired to make the gradation more sof t^ tho 
vignetting board may be placed somewhat further from tho 
negative. This, howoveri involves tho use of a. small 
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wooden framOi or some such arrangemont^ to keep the vig- 
netting board away from the printing-frame. A plan that 
has the same effect^ using millboard, is to bend up the edge 
of the oval with the finger and thumb so as to raise it 
further from the glass. An attempt has been made to illus- 
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tiate the manner of doing this in the accompanying cut^ which 
is supposed to represent such a vignetting board cut in half. 

A third, and a very excellent method, is to serrate the 
edge of the oval as shown here. The serrations may be 
made deeper the more gradation is required. 

Yet another way of bringing about the desired object — 
a very soft gradation-— is to cut the hole in the opaque 




mask somewhat larger than it would bo cut were no special 
means of softom*ng to be adopted, and to gum on to the 
lace of it several sheets of tissue paper, cutting through 
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each an aperture concentric Mnth the larger ajicrturc, — ^if we 
may be allowed to use the temi for a figure which is not a 
cuxlCi — but a little smaller cither than the opening in the 
opaque screen or in the sheet of tissue paper which has 
been gummed on just before it. In some vignettorsi made 
commercially, this plan is followed out^ and the edge of the 
0})ening in each sheet of tissue paper is serrated. This 
api>ears to be almost an unnecessary refinement^ but cer- 
tainly, if such vignetters happen to be of just the right 
size and shape, excellent results are obtained. 

In the early days of vignetting use was made of cotton- 
wool to a considerable extent^ the wool being gummed or 
otherwise fixed to the inside of the opening in the opaque 
screen. So far as the MTiter knows this plan is but little 
used now, but he has found cotton-wool useful at times 
to check the tendency that there is, when the attempt is 
made to vignette certain subjects, for some part of the 
image to spread beyond the general outline of the vignette. 
When this tendency shows itself and cannot readily bo 
checked, by fixing a little bit of pai>er to the inside of the 
oi>ening — as will be presently explained — a little cotton- 
wool may be pushed lightly in between the edge of the 
opening of the vignette and that part of the negative which 
tends to print beyond the proper boimdary. 

So far we have onl}^ considered the case of a vignette 
which is elliptical in outline ; V.t it hapj^ens very frequently 
— almost always in the case of portraits — ^that a perfect 
ellipse is not the best shape of vignette. Of course this is 
a matter in which the taste of the operator will show itself 
very greatly ; but it may be said that the outline of the 
opening of a vignetter suitable for a portrait is very often 
something approaching a pear-shape, the wide end of the 
opening being downwards. The outline must^ however, 
somewhat follow the outline of the figure. 

I again borrow a cut from MarunCs Praciicai Guide to 
Pliotography to illustrate the matter. In this a dotted line 
shows approximately the shape of opening that would be 
required to vignette a certain figure. 

Whilst on the subject of the vignetting of portraitSi I 
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Bboitid say that tho general characteristics of a portrait 
negative to be vignetted should be the same as those of a 
londscaiio negative — softness and delicacy — and that besides 
special attention should be ^Mid to tho background. The 
commonest background to use for a vignette is one which 
jninte off a uniform light tint (not quite white, however) ; 




hut it is by no means necessary that it bo unifonii. Any 
background which is the reverse of conspicuous, which has 
no tint deeper than a half tone, does well for a vignette. 
Tho thing to bo particularly avoided is a dark background, 
or one of a pronounced type. A blanket placed so for 
behind tiio sitter as to bo quite out of focus, generally 
makes an oxcellent background for vignettes. 
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* 

Evon if the best of skill bo oxorciscd it is soldomi oxcopt 
when tho conditions arc very simple, tlmt a suitable vig* 
netter can either bo selected or made so as to give results 
altogether satisfactory without a little 'Modgitig.^' Geiior- 
ally the first proof will show that either a little too much 
of tho subject is cut off at some place, or that it oxtends 
too fur somewhere, or both defects are exhibited. If tho 
subject is too mucli cut off anywhere, all that is necessary 
is to turn up tho edge of tho vignotter a littlo ovor tho 
particular place, or to tear a littlo of it right away. If tho 
subject incline at any point to extend too far, a piece of 
paper may bo gummed on to tho edge of tho a])orturo^ 
filling in a part of tho latter ; or if this pla^ is not oiBca* 
cious, a littlo cotton-wool may bo inserted between tho edgo 
of tho opening of tho vignotter and tho negative as already 
described. 

It is always a good thing in vignetting to print through 
tissue paper, but it is specially so when tho subject is a 
difficult one. 

In the case of a difficult subject it is sometimes neces- 
sary to take several proofs, and to modify tho vignotter 
after each before a perfect result is got. It need scarcely 
bo said that any spoiled pieces of paper — so long as visible 
prints can bo got on them — ^are good enough to mako trials 
with, and that when a vignotter well suited to a particular 
negative is got after several trials, it is a thing not to bo 
thrown away till tho operator is sure that ho has got all 
the proofs off that negativa 

It is sometimes desirable to print the imago right up to the 
edge of the plate in vignetting, and to allow tho white margin 
to extend beyond tho limits of the negative. For 6xamplO| 
it may bo desired not to lose any of the picture at either 
end of a 1 2 X 1 plate. In this case a good result will bo got 
by printing the image on to tho centre of a piece of paper 
14x10 inches, or even a little larger, allo\nng the outside 
of the shading (or the commencement of tho pure white) to 
bo just over the two ends of the negative. If an attempt 
be made to produce such a vignette in tho ordinary way, 
with no special precaution beyond placing the negative in 
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an oxtra largo printing-frame, it will bo found imix)S8iblo 
to avoid ])rinting the edges of the negAtivOi which will show 
M dark lines beyond the image— in what ought to bo tho 
puro whites of the margin. By the following very simple 
arrangement the writer has been able to get over the 
diincnlty: — A piece of nonactinie pa|K)r is taken. The 
outside is o\it to the size of tlie print tliat is required or 
larger. Fram the centre is cut a piece about quarter inch 
smaller each way than the negative. For example, if the 
negative be 12 x lO, the opening in the mask is cut to 
about llj X 9}. This leaves a margin of about one-eighth 
inch for fixing the mask to the negative The mask must be 
fixed with strong glue to the Jilm side of the negative. 
The negative is then laid against the plate glass of a frame 
at least as large as the outside of the print required. The 
miwk may be used to temporarily fix the negative to the 
plate glass by gumming the jxiper to the latter. The 
printing of vignettes may then go on in the usual way, 
the shading being if desired carried right up to the edge of 
the mask. The following cut shows the negative and the 
mask:*-^ 
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A 18, of course, the negative, B the mask. The dotted 
line shows the edge of the negative; the inner full line 
the inner edge of the mask. 
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Reversed Vigmlles 

Tho reyorsod vignobto, or vignotto with a dark bonier, 
was at one timo very much admired, and is still sometimes 
to bo seen. It wants very considerable skill to produco 
such a vignette, unless the negative be specially 2>reparod 
for it. The objection to so preparing the negative is that 
it requires a special arrangement in the camera, and that 
a negative, when so specially prepared, is not suitable for 
any purpose except the production of reversed vignettes. 

The manner of operating in the camera is as follows : 
An arrangement is made so that vignetters, consisting simply 
of pieces of stifT cardboard or board >vith openings in them, 
can be placed in the camera between the lens and the 
ground glass, and so that the distance between tho lens 
and the vignetter can be so adjusted as to give the requisite 
softness to the edge of tho shadow of tlie latter on tho 
ground glass, the sofinoHS being greater the nearer tho 
vignetter is to the lens and the larger tho stop. Tho 
background should be dark. The camera is then so adjusted 
that the image of the figure on the ground glass falls into 
the i)roper ponition relative to the shadow of the vignetter. 

It will be quite evident that where the shadow of the 
vignetter protects the edges of the plate, causing them to 
bo transparent after development, the margins of the paper 
will print black. 

The method of printing reversed vignettes from oriU- 
nary negatives is as follows ; 

An ordinary vignette is fii*st produced in tho manner 
already described. The print so got (of course before ton* 
ing and fixing) is placed behind a plate of clear glass in an 
ordinary printing-frame. A piece of stid* cardboard of tho 
.size and shape of the imago of tho vignette (that is to say 
elliptical, or of a shape something approaching this) is out 
out, and is ilxcd at a littlo dinUvnco over tho image so as to 
protect it, whilst tho margins of tho print aro loft unpro- 
tccted. The fixing is done by gluing a piece of cork to 
tho plate' of glass over the centre of the image, and gluing 
the piece of cardboard to tho cork. Tho height of the 
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oork must bo greater the softer is the vignette. When 
the anmngoment described has been made,, the frame is 
phiced in diiTuscd light till tlio margin has printed quite 
bhicki when the proof is ready for toning. 

Some prefer not to vignette at all to begin with ; but 
to produce the reversed vignette direct upon an ordinary 
prints exposing till the image at the margins are completely 
obliteratedi and indeed a little longer, otherwise the details 
in the dark margin will be liable to reappear to a slight 
degree during toning and fixing, producing a very un- 
pleasant eflect. 

VigiieUei with tinted Margins 

In some cases it is preferable to have the margins of a 
vignette tinted rather than pm*e white. This tinting is 
offbctod in the first of the two Svays already described for 
inxMlucing a roverRod vignette from an ordinary negative, 
but that the oxiK)sure of the margin is only carried on for 
a few minutes till a slight tint is acquired in place of till 
tlie margin is black. 



CHAPTER XVIII 

VARIOUS MANIPULATIONS OF CONTACT FIUNTINO — Canttnued 

Skies — Composition Prinling 

No landscapo h«aving any artistic prctonsions ' whatovor 
can bo allowed to havo a perfectly white sky, or indocdi 
oxce])t in very few caseSi can it bo pllowcd to havo a sky 
of ono uniform tint The production of a sky generally 
requires a separate printing, because landscape negatives 
scarcely over show any trace of a sky. It is tnie that with 
the new orthochromatic plates this defect may perhaps bo 
remedied to a very considerable extent^ but probably it 
will always be at least a common practice to put in a sky 
artificially, or print it from another negative. 

The last -mentioned manner of producing skies is the 
commonest and moreover the best It constitutes the 
simplest form of composition printing. I shall, however, 
first describe some other methods wliich are sometimes made 
use of for producing skies. The first is for producing a 
graduated sky merely. It may bo applied when the sky 
prints quite or nearly quite white. In a very few in* 
stances it produces a really good effect ; but the best that 
can be said for it in most cases is that it gives a result 
somewhat better than a pkin white or evenly tinted sky. 
It is produced simply by exposing the print to the light 
with the lower or landscape portion covorcdi and with some 
arrangement whereby a gradation of tint is producedi 
getting darker towards the top. This may very well be 
done by laying the print under a sheet of olean glaasi 
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placing a thick book or other similar object over it, so as 
to shade the landscape portion, and then a sheet of 
cardboard or some such object over the book projecting 




beyond the edge of it over a portion of tlie sky. The 
cut will explain the arrangomont. A is the sheet of 
gloss with the i)rint under it ; B is the book, or similar 
object ; and is the piece of cardboard. Of coarso i>rint- 
ing must bo porformod in diiTiiscd light Care must bo 
taken to allow C to projoct so for beyond the book that 
Uio front edge of the latter will not cause an abrupt mark 
on the print 

Some operators profor to use a piece of bout sheet- 
metal, as shown on the accompanying cut^ laying the por- 




tion A directly on tbo sheet of glass ; but the writer prefers 
tho arrangement just described, as it gives greater latitude 
of result. 

With a sky that prints a uniform tint, clouds may be 
put in by hand on tho book of the negative, if the operator 
Wve skUl- enough. He may do this either by colouring 
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direct on tho nopttivo or by Htroluliing a Hboot of imm 
paper over it an ulrotuly doHcrihod in CImptor XV, piigo 
1 18| tho cIoiuIm being produced on thin paper with charcoiil 
und a 8tunip. To produce an cITcct at all good and natuml 
requires considerable artistic knowledge and skilly bub onco 
a sky is put in as described, there is tho great advantago 
that printing may bo i)rocecded with at onco, no second 
operation being required to produce tho clouds. 

If a sky prints with a tint, and it bo determinod tii 
jn-int clouds into tho proofs from it by the aid of a separate 
cloud negutivOi it is necessary — unless tho tint bo very 
slight — to block out tho sky. This may bo dono with 
Bates's black varnish and a small camel's-hair i>encil. A 
steady hand is required, but there need bo no great diffi- 
culty in performing tho operation, as any varnish which 
has gone over tho lino between sky and landscape can bo 
tuken out by rubbing with a rag dipped in a little benzine. 
Care must bo taken not to allow the varnish to run into u 
thick ridge next to the outline of tho objects, otherwise 
there AviU bo blurring of the print from want of contact 
between the paper and tho negative. When the outlino is 
carefully painted in,: the rest of the sky may bo quickly 
blocked out with a larger brush. 

Prints >vith white skies being onco produced, it is 
necessiiry to select suitable cloud negatives for printing 
into these skies. I cannot hero enter into tho question of 
the production of such negatives. I can only say that^ in 
the selection of particular clouds for a certain landscape, 
the photographer must be guided, as in so many other 
cases, by his artistic taste. Of course he will avoid such 
outrages as the use of clouds lighted from one side with a 
landscape lighted from tho other, or of clouds taken near 
the sun with a landscape lighted from nearly in fronts or 
from one side. 

If tho skyhne bo nearly straight tho same method may 
bo used in printing in clouds as in producing a graduated 
sky, — that is to say, tho print is placed behind a sky 
negative, being so adjusted that tho clouds fall into suitable 
placeSi 80 as to ** compose " with the rest of the picture. 
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Tlio two aro plucoil in a printing-fnimoi which muBt bo of 
GoiiMidoriibly lurgor mo than cilhor tho \m\\i or tho iiogu- 
tivO| tto 118 to ullow of tho frco udjuHtmoiit of tho former 
with rogard to tho lattor, without dangor of having the 
papor folded at tho odgo of tho framo, and tho picturo part 
of tho print is shaded with a book or such like object, and 
a picco of cardboard. Tliis method is only possible when 
tho horizon lino is nearly straight, or when only black or 
nearly black objects extend into tho sky. It is the practice 
of some photogi*aphers to print clouds right across even 
comparatively light objects, such as a church spire, printing 
in tho clouds only very faintly ; but tho practice is one by 
no means to bo recommended. 

With subjects where >vhat I may call tho ** graduating 
method " would have tho result that the clouds woidd be 
printed over parts of the subject which aro compai-atively 
I'ght in shade, tho best way of working is to begin by 
making a ^ mask '' to protect the landscape. Tho easiest 
way of doing this is to make a print — which may be on 
any piece of spoiled sensitive paper, and to cut very care- 
fully roimd the line bet>veen the sky and tho landscape. 
The landscape portion of the print, untoned and unfixed, 
is then attached to the sky negative, albumenised side 
next tho film. Tho fixing may bo done by a drop of 
gum at each of tho lower comers of the print, so adjusting 
the position of the negative and tho mask that the clouds 
left uncovered are suitable for printing into the proofs. 
In cutting the mask care should be taken that, if an error 
bo made at all, it be made in cutting away a little of the 
landscape rather than in leaving any of the sky, and this 
for tho reason that^ if the sky a little overlap the landscaj^, 
tho overlapping is scarcely noticeable, whilst, if even the 
thinnest line perfectly white intervene between tho land- 
seapo and the sky the efiect is conspicuousi and ia con- 
spicuously bad. . ; 

In adjusting tho print against the masked negative, the 
same precautions must be observed. The sky must be 
made to overlap (a little) the landscape, rather than leave 
fk space between the landscape and the sky. 
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It will bo readily seen that when a print has boon 
arranged behind the sky negative, it may at once be put 
out to print in any light, and without any further shading. 
There need be no fear that the clouds will print through 
the maski as the whites of this latter quickly blacken by 
the light, till the paper is quite opaque. But although no 
shading is necessary, it is generally advisable to shade to a 
certain extent, so that the sky may print somewhat more 
lightly at the horizon than at the zenith, and this for tho 
reason that the sky — in this country at any rate — generally 
appears brighter or whiter near the horizon than noarly 
overhead. 

« 

Where tho special printing-fnimes made to facilitate com* 
pound printing is described a little further on, it will bo at 
once seen that where it is desired to print skies into a 
number of similar prints which require the landscape to be 
marked out such frames will save much trouble, as the 
most difficult part of the process, without a special frame, 
consists in adjusting, with precision, tho print behind 
the mask, or perhaps rather in preventing it fiom shifting 
its position whilst the back is being applied to the frame. 

Composilion Printing 

• • 

Composition printing consists in producing a prints 
different parts of which are printed from difTerent nega* 
tives, of which there may bo two— as in tho very simple 
c;iso of tho printing of skies into landscapes— or many, a 
dozen for example, in cases of very complicivted figure 
subjects. 

The object of composition printing is to make photo* 
graphic pictiu*es which, on account of the limitation of the 
powers • of tho lens, etc., cannot bo produced at one time. 
I have read, that the great master of photography as an 
art^ 0. G. Kejlander, who was the firsts or ono of the 
tirst, to.uso composition printing successfully, was first 
lead to make use of more than ono negative to produce a 
photographic picture when, on attempting to carry out an 
idea he hiad of a group which involved figures both behind 
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and in front of a sofa, he found it impossible to get both 
into focus at one time. 

Rejlandcr worked in the days of wet plates, whea ex- 
posures were comparatively very slow unless large apertures 
of lenses were used. At the present time such a diflSculty 
as that described would bo got over by forcing the figures 
into focus, by using a small stop, which is possible with the 
very rapid modem plates, ^d the possibility of using 
small stops is a reason why composition photography is 
practised less than it once was. It has other uses, however, 
than merely getting over the difficulty of focus. For 
example, it permits of figures being taken in the studio 
where there is a possibility of modifying the lighting, and 
of being printed into landscai)e8. It also enables figures, 
taken in the studio, to be printed into interiors where the 
exposure, even with modern plates, would put portraiture 
quite out of the question. In fact^ it has many uses ; but 
the writer's object is rather to describe the mere manipula- 
tions which have to be gone through rather than to discuss 
the subject generally, or from the artistic point of view. 
He advises those who wish to study the latter side of the 
subject to take up Abney and Robinson's book on silver 
printing,' where it is treated very fully. 

I shall suppose first of all the simple cose where it is 
desired to print a single figure into a landscape. A print 
is taken of the figure on a piece of sensitised paper. With 
a very sharp pen-knife the figure is cut out, keeping very 
closely to the outline. The result is two masks : one of 
the figurci which may bo attached to that part of the land- 
Mi|i0 subject which it is desired the figure should occupy, 
the other mask of all but the figure. This latter is used to 
cover up all the figure negative except the figure only. It 
is thus only necessary to print the figure first and to adjust 
the figure print carefully behind the landscape negative, 
when a composition is produced. It will be at once evident 
that a group of figures, which in the photograph run into 
each other, can be treated in the same way, or a number of 

^ TK$ Aft and Pradicc qf Silvtt Printing^ by P. Bobinaon and 
Captain Abney, B.E., F.B.& 
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figures each on a separate negative, the figure negatives 
being masked out all but the figure, in the way that I have 
described— or by the use of black varnish as described for 
skies, if it be preferred — and the places in the landscape to 
be occupied by the figure being protected by the cut out 
prints of the figure. 

Let us now go one step further and suppose that it is 
desired to print a sky into the already composite subject. 
All that is necessary is to block out the sky of the land- 
scape negative, and to sacrifice one composition print of 
landscape and figure or figures for the production of a 
mask for the sky negative selected. It is assumed that 
the upper part of the figiu*e intercepts the horizon line of 
the landscape. The cutting of the mask is along the 
horizon lino and round that part of the subject which pro- 
jects above it The mask is attached to the sky landscape 
as already described, and the sky is printed in just as 
though there were a landscape without figures. 

Tbere are very many other " dodges " in connection with 
composition printing, but it is very difficult to explain them 
without an illustration showing the effects. In the book 
of Bobinson and Abncy, mentioned above, there is an 
excellent example of a composite print from six negatives. 
The subject is a particularly difficult one, and the descrip- 
tion of the method of printing, accompanied by a photo- 
graphic copy of the actual result^ is most interesting. 

The only manipulatory difficulty that is likely to be met 
with in composite or combination printing is in accurately 
adjusting the print behind the second (and perhaps third, 
fourth, etc.) negative. I therefore describe a special frame ' 
which serves the double purpose of assisting in the adjust- 
ment of the masks, and in making the adjustment of the 
print under the various negatives a matter requiring no 
skill at all. 

I here give a drawing of the frame. 

It will be soon that the frame does not greatly diflTor 
from an ordinary ono except inasmuch as there are, at 
one end| and beyond the negativoi two punches marked 
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I BhoII now describe the method of using tlio frame — or 
fnunes rather, for one is needed for each negative used in 
prinUng a composite — and premising the description by 
. saying that the frames must be all of the same size and 
somewhat lai'ger than the largest negative that has to be 
used for the composite, and that, for the convenience in 




working which the frames bring about, it is necessary to 
pay in some waste of senaitivo paper. 

I take again the very simple cose in which it is desired 
to print a figuro into a landscape. The figure kndEcape is 
fixed in the centre of one of the frames by tho aid of strips 
of paper and glue. A piece of sensitised lupcr of the 
whole size of the back of tho frame is now placed in 
position, and the bock being brought down, two holes are 
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punched in one end of tlio i)ioce of paper. After printing, 
the fijjuro is carefully cut out, as already doscribed. A ' 
second frame is now taken, and the landscape negative is 
placed in it. The mask representing everything except 
the figure is now placed on this frame with the olbumonised 
side next the fitm of the negative, the punches of the second 




frame being made to pass through the two holes made in 
the mask by the punches of the first The negative is 
adjusted under the mask till that part of it (the negative), 
which represents the space that is to be occupied by the 
figure, is under the opening in the mask. 

The mask ia now removed, and the negative is fixed 
down to the plate gloss of the frame by strips of paper or 
oUierwise. The mask ie readjusted over the Iwdscape 
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tiogiitivci the mask representing tlie figure is adjusted over the 
landscape negative by the aid of the mask representing all 
but the figure^ by making it fall into the place from which 
it was cut^ and is gummed down to the surface of the 
nogativa 

Printing may now proceed quite mechanically. Paper 
is cut to such a size that it \\\\\ when placed in the frames, 
project over the punches. The mask representing all but 
the figure is placed on the figure negative by the aid of the 
punches. A piece of fresh paper is placed over it and the 
figure is jirinted. The print of the figure is then placed iu 
frame No. 2, making the punches of tins frame pass through 
the holes of the pai)er produced by the punches of frame 
No. 1, and the landscape may be at once printed in. It 
will be evident that this principle may be extended to any 
number of negatives, a self-registering frame being used for 
ereh.^ 



' The frame just described is known as " Heniery's Patent Automatic 
Seir«Begi8tering Printiug-Frame.** There would appear to be something 
tautological in this high-sounding title ; but any way the frame ia an 
ingenious and useful 
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8ILV£U nUNTINQ 

GelatiiKhBrmide of Silver for Printing — Direct Enlarginff 

Printing on golatino*bromido of silvor has of late yoars 
become very popular. The process consists of impressing, 
with a very short exposure to lights an imago on a paper* 
supported film of gelatino-bromido emulsion, and after- 
wards developing, generally with weak feiTous oxalate. 

The process was, I believe, patented by Swan nearly 
ten years ago. Certainly the firnt prints on gelutino* 
bromide I ever saw were in Swan's hands some eight years 
ago ; but since then the process has been thrown ojien to 
the public, and gelatino-bromide paper is now sold by 
most dealers. Tlie emulsion used is genemlly consider- 
ably slower than that with which plates are coated, the 
necessity for perfectly pure lights involving this. 

There are various advantages in the process. The 
colour in the first place is an engraving black. This is 
not admired by all ; but by those who have artistic know- 
ledge it appears to be generally preferred to the brighter 
colours of the process, commonly entitled *' silver^printing,'' 
r— that is to say, printing on albumenised paper. To tho 
writer it appears that, although the colour (and he may 
add the surface) is not very well suited to very small work, 
it is suited to all other, and particularly to very largo work, 

Tho precise degree of permanency offered by bromide 
prints is a matter at present under discussion, and there- 
fore I say nothing of the matter further than to state 
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that prints by this process are almost certainly of a much 
more stable nature than those on albiunenised paper, and 
that it is quite likely they are *' permanent " in the sense 
tliat they will, if properly prepared, last as long as the 
paper which supports them. 

Tlio groat advantage of the process undoubtedly is, 
however, the shortness of exix)sure required. So brief is 
this that, in the case of contact printing, it is not usually 
advisable to print by daylight at all, as the exposure re- 
quired would be so short as to be quite beyond control. 
Tlio exi)08ure at two or three feet from a gas-burner will 
vary from a second or two to a minute, according to the 
density of the negative and the rapidity of the pai)er, the 
imper of different makers varying a good deal in sensi- 
tiveness. 

The great sensitiveness of gelatine * bromide pai^er as 
compared with other kinds of pa|)er for positive printing 
renders it particularly well suited to direct enlarging, which 
shall be briefly described. Ck)ntact printing cidling, how- 
over, first for attention. 

Contact rnnting with GclatvKhBromide Paper 

The printing may be performed in the usual manner in 
the oixlinary printing-frames, the paper being, of course, 
manipulated only in the dark room, and exiK)sure being 
made at, say, throe feet from an ordinary bimier. As there 
is no visible image, it is necessary to determine the exposure 
by one or two trials. After this . printing can go on for 
any length of time, as the Ught from an ordinary gas- 
burner varies so little that there need be no fear of irregu- 
larity in the results if the same exposure be given over 
and over again. 

A very ingenious machine has been invented by Urie of 
Glasgow for printing a number of impressions from a single 
negative. The paper in this case is used in a continuous 
band, which is brought under the negative, being moved on 
the length of the print after each exposure. The light is 
supplied by a gas-burner over the negative, a flat dish of 
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water intervening to prevent any heating of the phito. 
The light is automatically lowered for an instant as the 
band travels. 

The exi>osure is determined by trial and error at first ; 
the machine is then regulated to give the same exposuro 
over and over again, and may bo loft to its own sweet will. 
I here illustrate the applianca 
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■ Development 

It will 1)0 found that each maker of jmper iss\ics a for- 
mula for development^ and it is well — as in tho case of 
])lates — to adhere to this foimula, altliough it appears to 
bo by no means nocossaiy. 

What is nocoHsary is that tho dovoloiior )>o nob very 
strongi and that it bo distinctly acid. In fact, tho writer 
has found an improvement in results to arise from tho use 
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of what might at first sight appear to be an enormous 
qoantity of acid. Thus he has found that 3 per cent 
' of citric acid or 1 per cent of sulphuric acid added to 
the mixed developer had no great retarding effect on the 
dorelopmont, whilst it ensured lights of a poarly whiteness. 
This is, however, an amount which it is perhaps rash to 
uso. About half of this quantity may, however, be made 
nse of without any hesitation. 




Tlio Miwliiuo O]*!! [^ 
Hliowiii^; tlio Mcclmiiitiit. 



Tho following developer may be taken as one which 
will givo good results with almost any brand of paper : — 

Saturated solution of ferrous sulphate . 1 ounce 
Hntumtod solution of oxalate of potofth . 4 ounces 

Wilier 6 „ 

Oilrloacid , 40 groins 

Tlio imiwr (oxixwod) is first soaked in water, great care 
being taken to remove any air bubbles which may adhere 
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to the surface. It is then placed (film side upwards) on 
the bottom of a white dish, and the developer is poured 
over it The image will quickly appear and must be 
closely watchedi for it must be borne in mind that there is 
no reduction of depth in the fixing bath. The print deep 
enough, is at once removed to a 2 per cent mixture of 8ul« 
phuric acid and water. It may remain hero till others aro 
developed if there are a number. 

When the negative is thin and full of detail — ^a particu- 
larly suitable negative for most brands of paper — tho 
exposure must be short and the development must bo 
comparatively protracted, occupying perhaps five to eight 
minutes. If, on the other hand, the negative be of full 
density, the exposure is prolonged to such an extent that, 
with a development such as that given to the print from 
the thin negative, the whole image would be enveloped 
in fog. In fact^ the exposure must be increased moro 
than in proportion to the density of the negative. Tho 
prints from the dense negative require but a short develop- 
ment Very often not more than half a minute, and it is 
necessary to watch very closely to prevent the process from 
going too far, the result in such a case being a clogging of 
the shadows, and also, very likely, a degradation of the 
whites. 

If it be desired to get a good print from a very thin 
negative some restrainer may be added to the developer, 
but normally this is not required. 

It >vill be perceived that by varying the exposure and 
adjusting the developer to suit it, there is a great power 
of getting prints, having similar characteristics, from 
negatives varying very much in the matter of density ; 
but it must be understood — as indeed may be understood 
of any printing process — that from an under-exposed nega* 
tive no good result can be expected. 

The prints developed should be passed thraugh throe 
baths of weak sulphurio acid to remove tho last trace of 
iron from the papoft 
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Fixing (lie Prints 

After tho dovoloi)od prints have gone through the three 
acid baths, they are but sh'ghtly sensitive to lights and may 
be further manipulated with almost as much freedom as 
prints on albumenisod paper, — that is to say, they may be 
freely exposed to gaslight^ or even to very dull day- 
light 

Tho acid must bo got rid of before fixing, otherwise the 
permanence of tho print will be endangered just as already 
explained in the case of a print on albumenisod paper. 
Tho washing necessary to remove the last trace of acid is 
very great ; and it is therefore advisable, after washing for 
a few minutes, so as to get rid of tho greater part of the 
acid, to place the prints for a few minutes in a weak solu- 
tion of washing soda. They are then placed in an ordinary 
fixing bath, such as is used for negatives, but it must 1^ 
freshly mixed, and should be used only onca It may be 
retained afterwards for fixing negatives. The prints must 
be kept moving in the fixing bath. It is not very difficult 
to see when fixing is complete. Only a minute or two are 
required, but it is well to have the prints in the fixing 
bath from ten minutes to quarter of an hour. When fixed^ 
they are washed just as carefully as are prints on albumen- 
isod paper. 

Pyro-Devehper for Bromide Paper 

Very good results can be got on bromide paper by the 
use of almost any pyrogallic acid developer which is weak, 
contains a considerable quantity of restrainer, and a large 
quantity of sulphite of soda. The colour got — ^although 
it can only be called a black, like that got by the iron 
developer— is slightly different, and is preferred by 
some. 

Ammonia may bo used as tho alkali, but as a rule better 
results will be got by the use of carbonato of potash or of 
soda. Tho following carbonate of potash developer will 
bo found to givo good results :— 
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Stock Solutm 



' Pyro I ounco 

Sulpliito of aoilii • . . n ouncofl 

Citric Acid • • • • 1 ounco 

Bromido of Ammonium # \ n 

WAtcr • • .up to to ouncoi 

Dissolvo, mt]\ hoat, tlio Hulplnto of Boda in ouncoB of 
water, add the citric acid and the bramido of ammoniunii 
pour the liquid over the pyro, and make tho quantity up 
to 10 ouncos. 

{Curbonato of i^otABh • .1 ounco 
Sulpliito of Bo<la • • • 1 ,1 
WAter • . • up to 1 ounccB 

To develop, take for each ounco of developer required 
16 minims of A and 40 of B, and make up with wator. 
The development will Ik) slower than with iron. 

jrarm Tones tciih Odatino-Bmnide Paper 

So far as I am aware, A. Cowan wab tlio flrBt to show 
that there is, at any rate in the case of some BampIoH of 
hrumide paper, a very appreciablo range in tho tone ob- 
tainable, an approach to a Bcpia tint being got by expoBing 
many times as long as is necessary to obtain a black tonOi 
and by using a very much restrained developer. Those 
who ^vish to experiment in this direction may try the result 
of giving an exposure twenty to forty times longer than is 
necessary for a black tone, and of adding 6 to 8 grains of 
bromide of ammonium to each ounce of the developer, 

• 

Fignetting Oetatino-Bromide Prints 

m 

Gelatino • bromide is particularly well suited to tho 
production of vignettes. The vignetting is done in pre- 
cisely the same way as if the pai)er to be used wore sensi- 
tised-albumenised paper, a piece of tissue paper being how* 
ever always used in front of the vignetter. If the negativo be 
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at nil a difliciilt ono to vignottOi it ivill bo found an advant- 
age to U80 albumoniscd pajior for the test prints in making 
tine vignetta^ This remark applies to the production of 
vignettes for any printing process which does not pennit 
of an examination of the image during progress in the 
printing-frame. 

Direct Enlargement on OelathuhBromide Paper 

As has already been mentioned, gelatino-bromide paper 
is particularly well adapted to direct enlargement. In 
faet| before its invontioUi direct enlargement was a thing 
scarcely practised except by large firmsi who could aiTonl 
to erect the iH)ndero\is arrangement known as a direct 
solar-enlarging camera, or by those who cared to go in 
for the somewhat difficult process of collodion transfers. 
Indeed, the practice of direct enlargement was a thing 
beyond the scope of amateur photographers, and even 
of the bulk of professional photographers ; but the advent 
of gelatino-bromide has changed all this, and to enlarge is 
now almost as easy as to make a contact print 

I ought to explain that iUiect enlargement means en- 
largement without the necessity of ilrnt producing an 
enlarged negative as in many enlarging processes. 

Most readers of course undcrbt4ind the principle of 
direct eidargomcnt ; but those who do not will readily con- 
ceive it by considering the action of the optical or 
** magic'' lantern. In this a small transparency, placed 
behind an objective, produces a greatly enlarged image 
on a screen at some distance. If a sensitive film took the 
place of the screen, there would of course be produced on 
this film an image which, in the case of the ordinary 
positive lantern slide, would be a negative. With a negative 
used as the slide, however, it would be a positive, and the 
fact is that enlarging lanterns ore optically the same in 
principle as ** magic '' lanterns. 

An enlarging lantern is shown here. Tliis is used in a 
roonii which is illuminated only with red or yellow light, as 

^ 8m Chapter ZVII. on rignetting psge^ 125. 
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in the ordinary dark room. Tho image is rocoivod for 
focussing on a pioco of ordinary whito papor fixod to a 
board, tho distance between which and the lantern can be 
adjusted. The further the paper is from the lantern tho 
larger will be tho imago. Tho imago having been^ocussed 




quite sharp, the cap is pincod on tho lens, tho plain paper 
is removed from the board — witliout disturbing tho iwsition 
of the latter — and tho golatino-bromido papor is iixod with 
drawing pins to tho board. Tlio cap is thon removed and 
tho exposure commences. This may vary from n min- 
ute to an hour. It is greater the greater tho amount of 
enlargement It varies as tho square of the number of 
times that it is required to enloi^. For example, it ia 
required to make two enlargements from the samo negative: 
one twice as large, tho other three times as large as tho 
negative. Thoso measurements are linear measurements, 
not square. Such enlargement is commonly expressed by 
saying that tho one is a "two-diameter" enlargement, tho 
other a "three diameter." The exposures required for 
thcso two enlargements would vary as two squared (2') to 
three squared (3^), — that is to say, as 4 to 0. Tho lu'gor 
enlargement would require fully twico the exposuro of tho 
other. Of course the exposure required varies also with 
tho density of tho negative, with the lens used, and witli 
the intensity of tho light It is well, if thero i» any doubt 
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as to tho time required, to expose a small piece of paper 
first on a part of the subject — ^such as the face — ^that will 
serve to indicate satisfactorily if the exposure is right or 
not^ or if not right, will serve to give an idea of how much 
correction it requires. 

The ox|K)8uro finished, development, etc, proceed pre- 
cisely as in tho case of contact printing. 

The lantern is certainly tlie most convenient appliance 
for tho production of direct enlargements, and it is, more- 
over, caiKible of producing the very best results, but it has 
one drawback Except for enlarging /a'o;n small negatives, 
it is a very bulky and expensive piece of apparatus. Indeed, 
I am not aware that dealers keep lanterns for enlarging 
from negatives larger than half-plate. If they are required 
to enlarge from larger negatives, they have to be specially 
made. The size that it is necessary to enlarge to is not 
of consequence. 

The best way in which to enlarge from any negative 
larger than half-plate, and a way, at least, as good as the 
lantern method for small negatives, is that by daylight. 
The method is really precisely the same, the only difference 
being that the negative, in place of being illuminated by 
artificial lights concentrated by a condenser, is illuminated 
by dil&iscd daylight. 

A darkened room is necessary, and also a camera of 
some sort which ^vill hold the negative, to be enlarged 
from, in such a position that it is illuminated by daylight 
from outside, and which will shut out all daylight except 
such as passes through the negative, . and is required to form 
tho image. Special cameras are made for the purjiose of 
daylight enlarging and are very convenient. It is quite 
possible, however, to work ^vith an ordinary camera. A 
dark slide, of the American pattern, in which tlie shutters 
draw completely out, is required, but otherwise any camera 
just as used in the field is fitted for enlarging work. 

The following cut >vill show tho arrangement G is an 

. ordinary landscape camera, placed with its dark slide end 

. against an opening cut in a shutter E At A is the American 

dark slide, with both shutters withdrawn; holding the 
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negativo to bo enlarged from E is a board for holding the 
focussing paper, and aftenvards the sensitive film. It is 
adjustable along the board D. F is a screen covered with 
white paper, and adjusted at an angle of about 45\ with 
a horizontal or perpendicular line. Its function is to show 
an even difi'used light behind the negative. When the 



•> ' 















window looks to the north, it is possible, by sloping the 
board D, so that the camera has the sky behind it^ to 
dispense with the board F. 

In working the arrangement, a rough adjustment for 
size of enlargement is made with the board £, and the 
final sharp focussing is performed by racking the front of 
the camera. 

The exposure will average perhaps a third or a fourth 
of that required with the lantern. The same rule as to 
the relation of number of times enlarged and exposure " 
holds good in using daylight as with the lantern. 

A word as to the lenses best suited for enlarging. It is 
possible to enlarge with any lens ; but a single landscape 
lens is not suitable for enlarging from negatives of archi- 
tectural subjects, for the same reason that it is not suitable 
for photographing them. With the lantern it is almost 
necessary to use a portrait lens, or one of the modem very 
rapid forms of landscape lenses, on account of rapidity ; bat 
in the case of dayhght enlarging a lens of the rapid recti- 



SILVER PRINTING 



167 



liuear or rapid symmetrical type is probably the most 
suitable. A single lens may, however, be used except for 
architectural subjects or others, with long straight lines 
near tho margin of the subject 

A thing to bo avoided is the use of a lens of too short 
focus. Tlio focal length of the lens used for enlarging 
should be at least half as great again as the length of the 
plate enlarged from. It is particularly necessary to obsen^o 
this when a portrait lens is used 

Vignetting direct Enlargements 

WHien it is desired to vignette a direct enlargement^ the. 
vignetting is done by shading the edges dimng the 
exix)sure ^nth a shade having in the middle of it an 
oiiening, of the shajie desired for the vignette, but much 
smaller. This vignettor is then fixed between the lens and 
tho sensitive pai)er, but nearer the former. The right 
|)Osition must be determined by trial The larger the 
aperture of the lens, and the nearer the shade to the lens, 
the greater the softness of gradation. If, therefore, the 
uperturff of the lens be comparatively small, it is necessary 
to have a^ comparatively sm^Ul opening in the vignetter, and 
to fix the latter nearer to the lens than if there be a large 
aiiertura It is fortunately very easy to judge of the 
effect on the screen before the sensitive paper is pinned in 
position. 
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CHAPTER XX 

SILVER PRINTING — CofUtnUCd 

" Jtapid '' PrirUvig Process 

The process which bears the above name may be said to 
lie about midway between the gelatino- bromide procossi 
already described, and the gelatino-citro-chlorido process to 
be described in the next cha])ter. 

In the first-mentioned of these the paper is coated with 
a gelatino-bromide emulsion ; the exposure required is very 
short, and tlie range of tone is very small, the prints being 
of an engra\ing black, or of a colour approaching thereto, 
and being, therefore, not amenable to toning. 

In the second process the paper is coated with gelatino* 
citro-chloride emulsion, prints out like sonsitised-albumen* 
ised paper, and is toned in a similar manner. 

The rapid paper is coated with a chloride of silver 
emulsion, or a bromo-chloride of silver emulsion, — that is to 
say, an emulsion consisting of both bromide and chloride 
of silver suspended in gelatine. The emulsion is slow, and 
is always, or at any rate sometimes, prepared in the pre* 
sence of a large quantity of free acid. It has been said by 
manufacturers of the paper that it is not of much . con- 
sequence (the presence of free acid and other conditions 
being observed) whether the emulsion be of bromide of 
silver, or of chloride of silver, or of a mixture of both. 

Advantage is taken, in working the processi of the 
fact that, in the case of paper coated with an emulsion, such 
as that indicated, it is possible to get^ by a very prolonged 
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oxi)08uro -^ ono Bovorol hundred timos as long as that 
nocossary to produce an image in all its detail — and the 
use of a weak and very heavily restrained developer, an 
image of a red colour, which may afterwards be toned >vith 
gold. The advantage of the process may be said to be 
that, by its means it is possible to produce, by exposures 
to artificial light, prints having all the range of tone that 
is shown in prints on albumenised paper. 

It is possible to get, in fact^ a very wide range of really 
beautiful tones. There has, however, been found by some 
a difficulty in getting a number of prints of uniform tone. 
It is probable, however, that this difiSculty would be over- 
comQ were the process as long practised and as well under- 
stood as has the process of printing on albumenised paper, 
or it might, indeed, be urged that ** variety is charming." 

Expomrt of the Paper 

The paper is ordinarily exposed by contact^ but the 
writer has seen some very fine enlargements done on it^ 
the exposure being by daylight, with a rapid lens of the 
portrait form, and being pretty long oven then. The 
exposure to artificial light would be so long as to be 
entirely out of the question.^ 

The exposure required by contact is a second Or two to 
ordinary diflfuscd daylight^ at a foot from an ordinary fish- 
tail gas-burner from three minutes, for a thin negative, 
upwards, perhaps about eight minutes being required for 
an average negative. By using a duplex paraffin-lamp as 
source of lights with a bright tin reflector behind it^ and 
by placing the frame, say 8 inches from the lights the 
exposure may be reduced to -^^ or ^V ^^ those required 
with an ordinary fish-tail burner. 

No image is visible with a negative showing average 
contrast With one of very strongly marked contrast the 
shadows will be just faintly visible. It may be useful, as 
a criterion of the exposure necessary, to say that in the 



^ 8oe Chapter ZIX. for detaOed do8Griptioiii*of enlaigbg by'dayligbt 
and artificial light 
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caso of a quality of nogativo, by no means uncommon in 
modern dry-plate work, especially in the case of landscapes, 
one having bold contrasts, but a considerable veil even in the 
deepest shadows, a scratch made in the film — of course in 
practice quite at the edge — should just show faintly after 
exposure. 

The paper, being com}>amtively slow for development 
paper, may be manipulated in quite a bright red, orangOi 
or yellow light, or even in a moderate amount of gas or 
lamp light. Thus, if it be not exposed for any very long 
time to the h'ght, it may be manipulated at 10 to 15 
feet from an ordinary fish-tail burner burning at its full 
strength. 

Develoifiiuj Hie Priiits 

The following may be taken as a typical develoi)er for 
working *' rapid '' paper, although it is, of course, only fair 
to use, ^vith any brand of paper, the formula recommended 
by the maker. The f ollo^ving solutions are made up :— 

I Oxalate of potash . . 4 ounces 

A< Bromide of ammonium • .100 grains 

( Warm water • . • 1 pint 
Q J Sulphate of iix)n • . • 1 ounce 

( Water 20 ounces 

Both solutions are made perceptibly acid to test \}^\m\ 
and enough is taken of each in equal quantities to fill the 
developing dish to a depth of at least half an inch. Thin 
dish, by the way, must be at least an inch each way larger 
than the prints to be developed. 

The solutions are mixed just before development is to 
begin, by pouring the iron into the oxalate of potash 
solution, not the potash into the iron. 

. The prints are placed dry in the developer, not more 
than two or three at a time, and are kept in continual 
motion till development is complete. The imago must bo 
watched very closely, as it loses nothing of its depth in 
the after processes, and must, therefore, on no account bo 
allowed to develop to a deeper tint than is finally required. 
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Indoed, tho devolopment is liable to continue for a little 
timOi if the prints be placed, after development, simply in 
cold water. For this reason the writer recommends that a 
solution of bromide of ammonium — 10 grains to the ounce 
or so— -be prepared, and that tho prints be passed directly 
into this after coming from the developer. This solution 
will at once stop all action. Whether the prints go first 
into a dish of clean water or of a solution of bromide of 
ammonium, they must be passed within a few seconds into 
a second bath containing clean water, and then into a 
third, it being essential to prevent a tendency towards 
yellowness in the whites to wash the developer out of the 
paper very rapidly. The developer may be used for as 
many prints as can be developed within half an hour, but 
must not be used for a longer time than that after the first 
print has gone into it 

The colour of the prints, as they come from the de- 
veloper, if it be desired to gain any colour other than an 
engraving bkck, should be something approaching a dusky 
or brick-red. 

The prints, after they have been washed, by being 
passed rapidly through three or four waters, and being left 
for a few minutes in the last» are passed into a saturated 
solution of alum, where they remain for quarter of an 
hour. They are then again washed by keeping them 
rapidly moving in changes of water for quarter of an hour, 
when they are ready for toning. 

I should mention that various other developers, besides 
that given, may be used with the paper, for example, ferrous 
citratOi or a simple aqueous solution of hydrokinone. 

Tmng the Prints 

Tho following toning formula is that recommended by 
one maker of the rapid paper :— 

Acetate of scda • • • • 60 groins 

Ohlorido of lime (fresh) • • 4 i, 
Chloride of gold • • • S ^ 

Water 1 pint 
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Tho water is pourod hot into the acetate of soda and 
chloride of lime, and tho gold is' added when tho solution 
has become cold. 

The prints, by the time that they have reached the toning 
stage, may be manipulated in dull daylight — ^in fact^ just 
as prints on albumenised paper. 

The toning proceeds rapidly as judged by reflected light; 
but if the prints be removed from the toning bath when 
they have acquired the desired colour on tho surface, they 
will ** go back " to such an extent in tho fixing bath as to 
appear wofully undortoncd. If they bo toned to a deep 
purple by rollocted light, they will give a fine brown after 
fixing. If any colour deeper than this is roquirodi it is best 
to judge by looking through tho prints. 

Wamerko recommends a bath for toning and fixing 
at one operation. Such a bath may bo made by adding 
1 groin of chloride of gold to each 4 ounces of a 
solution consisting of 6 ounces of hypo to the pint of 
water. Much trouble is saved by working in this way, 
and the method has the advantage, that by its use it is 
possible to judge more easily of the colour, because we can 
judge by reflected light, the prints not changing appreciably 
after they come from the bath. 

Fixing the Prinis 

This operation is performed exactly as directed for 
prints on albumenised paper. If the prints have been 
toned in the bath just mentioned, it is by no means 
absolutely necessary that a second fixing bath bo used; 
but its use probably increases the chance of permanency in 
tho piints. 

After fixing, tlie prints arc washed in tho same way as 
are prints on albunionisod paper. Tho various methods 
adapted to finishing and mounting of prints on rapid paper 
>vill be treated of in a future chapter on ** Mounting, £n* 
amelling, and Finishing Prints, 

The greatest care must be taken to prevent any traco of 
hypo from getting into tho developing solution, or of 
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developing solution from getting into the toning bath, 
otherwise failure is certain to ensue. 

If vignettes be attempted, they should always be de- 
veloped in fresh solution, to ensure purity in the white 
wm r giu f i 
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CHAPTER XXI 
SILVER rniNTiNQ — Continued 

« 

Qdai\n(hChlondc Papers far Printing Out 

By rcferonco to our clmptor *^ On the Chomistry of Silver 
Printing/' ^ it will bo seen that the presence of nitrnto of 
silver in excess is necessary to get a bold print in chloride 
of silver >vhen albumen is the vehicle. Clilorido of silver, 
without the presence of nitrate, giving but a iK>or image. 

The same remark applies when gelatine is the vehicle, 
except inasmuch as there are certain organic salts of silver 
which may be substituted for silver nitrate. 

There are objections to the use of free silver nitrate in 
connection with gelatine^ because a compound of silver and 
gelatine is formedi which it appears to be impossible en- 
tirely to eliminatCi and which, thereforCi causes eventually 
a darkening of the whites of any prints which may bo 
formed on a film of gelatine in presence of free silver 
nitrate. The same does not apply to such organic salts 
of silver as the citrate and acotatOi whilst these have the 
effect, when used in conjunction with chloride of silver 
suspended in gelatine, of producing brilliant prints. 

The salts are produced in suspension in a solution of 
gelatine by what is known as the emulsion method A 
few words on the preparation of the paper will be given at 
the end of the chapter ; but in the meantime I shidl go on 
the assumption that the photographer has either made or 
purchased his paper, and wishes to print with it 

I Chapter ZIY. p. 108» 
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Tlio pai)or is boUI by Bovoml firms under suck names as 
••AristotyiV "Chloride of Silver," "Emulsion Paper." 
It keeps well, considerably better than tho best preserved 
lepers that tlio writer has had exjierience of, and is ready 
for USD at any time. It gives prints of exceeding brilliancy, 
and is especially useful for getting impressions from very 
thin negatives. It will give a brilliant print from a nega* 
tivo from which only very poo; results can bo got on 
albumenised paper. From this it might bo inferred that, 
of necessity, it would give a hard print from a brilliant 
negative, and it is true that from a negative of tho typo 
which is all hi too hard for printing on albumenised paper, 
but yet gives good results on such, only hard prints can 
bo got on gelatino-chloride paper ; but with the ordinary 
run of good plucky negatives suitable for printing on 
albumenised paper, good results are to be got also on 
gelatino-chloride paper. Tlie character of the prints on 
the two papers is entirely different, in a way that it is not 
easy to explain, but they are both good. 

The only drawback to the paper is its price, which is at 
present much greater than that of even the most expensive 
sensitised -albumenised paper. This ought not to weigh 
much with the photographer, who should never sacrifice 
excellence to cheapness, and I have no hesitation in saying 
that the results on gelatino-chloride paper are better than 
those on albumenised paper, at any rate when it is necessary, 
as it sometimes is, to make the best of a somewhat thin 
negative. 

It seems probable that the prints on gelatino-chloride 
paper are more permanent than those on albumenised 
paper, and this for two reasons: (1) Neither the gelatine 
nor the paper has during any part of the process been in 
contact with free silver nitrate, which is one undoubted 
cause of the fading of prints on albumenised paper ; and 
(2) more gold is taken up in the toning process. Indeed, 
the writer has reason to believe, as he will hereafter 
explain, that in this process it is possible entirely to 
replace the silver compound, replacing it entirely with 
gold to form the image. 



• 



100 SILVER FRINTINO 

Manqnihition of Oelalino-Chloridc Pa][Hf 

m 

Tho pnpor is printed in tlio usual way. Tho timo talcon 
is shorter than that required for albumenised paper, por- 
haps one-half as short or thereby. It is, as in the case of 
albumenised paper, necessary to allow for future reduction 
by over-printing in the first place. The prints when they 
come from the frame are set on one side and will keep, IS 
desired, for months before they are toned. 

Tho following toning bath is a modification of that 
issued by a certain maker of tho paper. It has been 
selected by tho writer from a number tried by Mr. Lionel 
Clark, who some time ago showed tho results of varioue 
developers on the golatino-chlorido paper ;<— 

Chloride of gold • • ' • . 1 ginin 

Hyposulphite of soda • • . 1 „ 

Sulphocyanide of ammonium • • 20 „ . 

Water. ; . . • . 3 ounces 

Tho sulphocyanido of ammonium and tho hyi)osulphito 
of soda are dissolved in 2 ounces of water, the chloride 
of gold in 1 ounce, and the gold solution is poured with 
stirring into tho other. 

Somewhat moro than 2 grains of chlorido of gold isi 
in my experience, required for each 22 x 17 inch sheet of 
the paper ; but as it is possible to add gold as tho process 
proceeds if it be found necessary,— as indicated by a 
stoppage of the action, — it is best to start with a quantity 
not larger than 2 grains of gold chlorido to each sheet-* 
6 ounces of toning solution that is. It is scarcely possible 
to work with less than this, as any smaller quantity of 
solution is too little to permit of the manipulation of tho 
prints in it. . 

The prints are washed for a few minutes only— say 
three minutes-— before toning, and hero it may bo well to 
give a word of warning. The gelatine, which is used in 
at least two commercial brands of the paper, is very soft 
and soluble, and care must be taken never to hold the paper 
by one place, between the finger and thumb, for any length 
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of iimOi or portions of tho film will bo dissolved away. 
Tho writer has seen nn oi)erator holding a small print for 
a few seconds on tho i)oints of his fingers and thumb 
when, quite suddenly, the film dissolved away over the 
spot where handled at the bock of the paper. Of course 
it will be thoroughly understood that the remarks just made 
apply only to the paper in the wet state. For the same 
reason that the paper must not^ whilst wet^ be handled care- 
lessly with warm fingers, so also care must be taken never 
to warm any of the solution through which the prints pass. 
Thus the toning solution must on no account be warmed if 
the process be progressing sluggishlyi as it may be when 
albumenised |)aper is being worked. Indeed, when the 
weather is very hot, it may be necessary to cool the 
solutions artificially with ice. They should never rise 
above a temperature of 66* R, — that is to say, any 
solutions used before the alum solution, which latter would 
probably do no harm were its temperature as high as 
76* P. 

As the prints go into the toning solution a sudden (and 
generally a very disagreeable) change will probably take 
place. They will become of an exceedingly sickly yellow 
colour, and will possibly appear of a very uneven colour at 
this particular stage. This, however, is not of consequence, 
as the inequality of colour disappears as tho toning pro- 
ceeds. 

It is a little difiicult to judge of colour at firsts the 
difliculty being somewhat the same as that mentioned in 
connection with tho ^^ rapid ^ printing process in the last 
chapter. The case is not exactly the same, however. If 
we judge of the colour of our print by reflected b*ght^ by 
looking at it^ it is sure to be undcrtoned eventually. If, 
on the other hand, we judge by looking through it, it will 
probably ap^^ar somewhat overtoned when complete, — ^that 
is to say, toned to a deeper colour than we saw when look- 
ing through it. By bearing in mind, however, that the 
(Dventual tone will be somewhere between that seen by 
looking at the print and that seen by looking through it, 
but somewhat nearer tho latter, it is easy with a little 
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practice to get good and uniform results. Again, as in the 
case of the '^ rapid " purple, if the prints bo toned just till 
they show a dark purple when looked at^ they will eyentu- 
ally give a fine brown. 

One advantage the process has, it appears to be impos* 
sible to overtone in the sense in which it is possible to over* 
tone a print on albumenised paper. If a print on this 
latter paper be kept in the toning bath for too long a time 
the colour changes to a slaty tint, and all the depth and 
brilliancy of the print is gona The chloride paper, on the 
other hand, appears never to go beyond an engraving 
black The writer has left prints, already toned to a deep 
black, in a still active toning bath for a full half hour, and 
they have suffered no degradation of tone^ — have merely 
still remained black ; and this fact causes him to boliovo 
that it is possible with gelatino-chloride paper to replace the 
whole of the silver image with gold, and therefore to get 
prints of great permanency. ^ 

The prints, when they have reached the right colour, are 
passed directly — ^without intermediate washing — into a 
fixing bath, which may be made up of— 

Hyposulphite of soda • • 2} ounces 
Water 1 pint 

They remain hero for ten minutes or so, ^vith frequent 
movement, and must then be carefully washed. This is 
about the most troublesome part of the business if an 
automatic washer of some kind be not used, because, as has 
already been stated, prints cannot be thoroughly washed 
unless they be kept continually moving ; and it is advis- 
able to manipulate the gelatino-chloride prints as little as 
possible till they have been in the alum bath. Still they 
can be changed from dish to dish by hand as described for 
prints on albumenised paper, if due care be taken. If 
they be kept constantly moving, half ah hour of wash- 
ing is sufficient After this washing the prints go into 
a saturated solution of alum for quarter of an hour. 
This greatly hardens the film, which may afterwards be 
manipulated with great freedom. The prints are now 
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once more washed to rid them of the last trace of alum. 
A washing of quarter of an hour, with continual change 
of water and motion of prints, should be sufficient for 
this. 

The prints may be dried in the same way as prints on 
albumenised paper, but they must never be left for any 
time pressed between blotting-paper. So dried, they look 
very well if mounted and rolled; but many prefer the 
exceedingly brilliant effect produced by mounting the 
prints wet on glass which has been treated with French 
chalk, allowing them to dry thereon, and then stripping 

them. 

■ • 

The Manufadur$ of OelatituhChlaride Emulsion far 

Printing Out 

The description of this process must be very brief, and 
is indeed inserted only for the sake of completeness, as it 
is probable that few will attempt to make their own 
gelatino-chlorido paper. 

The most complete work on the subject that the writer 
knows consists of a scries of articles by W. M. Ashman 
and R Offord, running through the Photographic News for 
the years 1885 and 1886. The following information is 
abstracted from those articles. The instructions given are 
on the assumption that the reader is familiar with the 
ordinary manipulation of emulsion work. It would be 
impossible to afford space to describe these. 

Two separate emulsions are made in the following 
manner :— 

(1) Cl\imds of SUver Emulsion 

* 

For this are taken— 

( Ammonium chloride • • 63 grains 



A < Gelatine • • • • 4S0 



19 



(Water • • . • • SO ounces 



2 ( Silver nitrate • • • • 150 grains 
( Water ^ ounce 



^\ 
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(2) CUrate of SUver EftmUion 



/Citrate of sodium 
_ . Gelatine . 
{Woter . 

I Nitrate of silver 
B < Citric acid 
( Water . 



30 grains 
100 „ 
3^ ounces 

45 grains 
80 n 
^ ounce 



The gelatine in A of the chloride emulsion should be 
«about one-third soft — say Nelson's Na 1 — ^and two-thirds 
hard — say Heindrich's. 

The gelatine in the citrate emulsion A is to bo all hard. 
The solution A for the citrate emulsion is to be prepared 
as follows : — 

The gelatine is dissolved by soaking in 3 ounces of 
the water and warming. The citrate of soda is then dis-. 
solved in the half ounce of water remaining, the solution is 
warmed, and is graduaUy added with stirring to the 
gelatine solution. 

The chloride emulsion is completed in the following 
manner : — 

The gelatine of solution A is melted by soaking and 
warming. The ammonium chloride is added, and when- 
ever it is dissolved, the solution B, slightly wanned, is 
added drop by drop with continual stirring. The emulsion 
is then put on one side till it is quite stiff, when it is ready 
to be washed by passing it through mosquito netting or 
very coarse canvas, and allowing it to remain for five 
minutes in each of three or four changes of water. It now 
requires only to be drained when it is ready for use. 

The citrate emulsion is mixed in precisely the same 
manner, care being taken not to raise the temperature of 
the solution higher than is necessary to secure thorough 
emulsification. It is washed just as described for the 
chloride emulsion, and then 15 grains of citrio acid are 
added. 

The twQ emulsions are now remelted and mizedi and 
are ready to be used for coating paper. 
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Any very puie paper, which is perfectly white and is 
well sizedi may be coated with gelatino-citro-chloride 
emulsion ; but it is evident that commercial makers coat 
their paper with an insoluble, or semi-insoluble, substratum 
of gelatine, containing a white pigment. F^bably the 
^ single " transfer paper used in carbon printing would suit 
the purpose. 

The paper may bo coated in any of the ways afterwards 
described for coating paper with carbon tissue, or may be 
coated as described by Ashman and Offord in their articles 
in the PAaf0^|i&je JVoM already referred to. 
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CHAPTER XXII 
SILVER PRINTING — ConHfiued 

Defects in Silver Prints and (heir Bemedies 

The worker at the various processes of silver printing is 
certain before long to come across various annoyances in 
the way of defects in one or other or all of the processes of 
silver printing that have been described. Sometimes the 
defects are more or less difficult to trace to their origini 
and consequently to stop thorn is difficult ; but» as a ruloi 
it is not necessary to do much more than mention the cause 
of the defect, when the remedy will readily be found. In 
the next few pages there are given all the defects with 
which the writer is acquaintedi and their remedies when 
they are remediable. 

Each of the four principal silver printing processes that 
have been treated of -—printing on albumenised paper, gelatine- 
bromide printing, /' rapid printing " by development^ and 
printing on gelatino-chloro-citrate paper — are all touched on. 



The Prints Refuse to Time 

In the case of albumenised paper prints the cause may be 
any one of several. A good deal has been said on toning 
in previous chapters, and amongst other things it has been 
mentioned that preserved paper is much more difficult to 
tone than that prepared on a neutral bath, and that^ more* 
over, double albumenised paper takes longer to tone than 
single. In a weak bath it may be found impossibU to tone 
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some brands of double albumonised-sexisitised paper. The 
remedy is to strengthen the bath with chloride of gold. 
Another cause may be acidity of the toning bath, which 
should always be kept on the side of alkalinity. Again 
an extreme degree of cold may prevent the action of the 
toning bath completely. In this case it may be warmed, 
but should never be raised to a higher temperature than 
70^ P. 

If paper prepared at home refuses to tone, the sensitising 
bath should be looked to. If this be acid or be much 
loaded with organic matter, there is certain to be difficulty 
in getting a good tone. 

• If a toning solution used time after time, such as the 
acetate, refuse to tone, it may bo suspected at once that the 
gold has been thrown down. The bottle should be examined 
for any black powdery deposit which is really gold. A 
bath which is to be used repeatedly '^hould be frequently 
filtered, as the presence of any organic matter in it is 
likely to throw down the gold, and when once it is thrown 
down, the bath may be at once rejected. 

Itapid Paper Prints. — ^If these prints refuse to tone, the 
cause probably is that the iron of the developer has not 
been thoroughly washed out of the paper, and that it throws 
down the gold from the toning solution. If, however, 
attention be paid to the directions given, this defect should 
not arise. In the writer's experience the paper varies a 
good deal in its amenability to the toning process, some 
brands toning more readily than others, and indeed some 
batches of the same brand taking much longer to tone than 
others. If it be found that the prints take very long to 
tone, the amount of gold chloride should be increased, and 
the temperature shoidd be raised a little^ but should never 
be allowed to exceed about 65^ because a gelatine surface, 
even when it has been treated with alum, is not insoluble 
in warm water till it has once been dried. 

Odatino-CIUaro-CUrate Prints. — ^The writer has never had 
any trouble in toning these prints except when the toning 
baih has been too weak. Here, of course, the remedy is 
evident^ Some, however, have complained that they have 
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difficulty in toning the prints. Ashman has told the 
writer that where such difficulty exists, it may bo overcome 
by soaking the prints previous to toning for a few minutos 
in a bath of sulphocyanide of ammonium of a strength of, 
say, 20 grains to thfi, ounce. 



The Prints Tone^ hut (lie Tom is more or less Lost in 

Subsequent Operations 

Alhumenised Paper Brii\i$. — ^This is a very annoying defect^ 
and one of by no means infrequent occurrence. The tone 
is all that could bo desired in the toning bath, and theUi 
when the prints reach the fixing bath, behold tho lovely 
tone vanishes, and gives place to a dingy hue which can 
scarcely be described, but which all printers are sure to 
become only too familiar ^vith at some stage of their experi- 
ence. It sometimes happens that the tone, lost when the 
prints first enter the fixing bath, is regained after they 
have remained there for a few minutes. This v\ay be due 
to sulphur toning, but I believe it merely marks the com- 
pletion of fixing. 

One cause of loss of tone in the fixing bath undoubtedly 
is insufficient washing before toning. Another is acidity 
of the fixing bath. These two cases have already been 
discussed, and the remedy is moreover self-evident Too 
strong a fixing bath may be another cause of falling oflfi 
especially with certain brands of paper. The writer believes 
that the fixing bath for prints on albumenised paper should 
never exceed in strength 3 ounces to the pink 

Rapid Paper Prints and Prints on Oelaiino-CUorO'CUraie 
Paper. — It has already been stated that a falling off of tone 
is a thing to be looked for in the case of prin^ on both 
these kinds of paper, and that it must be allowed for by 
pushing the toning operation further than vpuld otherwise 
bo considered necessary. Fortunately, there is not the: 
same liability that there is in the case of prints on. albumen* 
ised paper to overtone in the sense of going to a 
disagreeable slaty colour. Possibly a toning bath may* 
some day be* discovered for the papers just mentionedi 
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f^ which 'will^'peniiiivtjii^rints to be taken from the solution 
^ . ^ ^hen they have attainecilbfiarsqi^l^e colour which it is 
^ desired that they should finally possess. 

8 • ' . 

vt^^- .^ ^ The Prints Tone Unevenly 

With all kinds of silver prints there is one common 
^ ^cause for this.dqfect, and it is the failure to keep the prints 
in motion during toning, and sometime^ before. It is, of 
course, particularly liable to occur when the toning bath is 
very active, and the prints take but a few minutes to change 
( colour. It nmy arise from fingering the prints too much, 

; In which case the unevcnness will be in the form of finger- 

^ ' marks toned less than the rest of the picture. Such marks, 
i . if on the back of the print, although very evident whilst 

: the paper is wet, generally disappear when it is dry. 

■^ If it be borne in mind that the amoimt of washing 

which a print receives before toning materially influences 
not only the time occupied by the process, but also the 
colour eventually obtained, it will readily be understood 
that, if the prints be not kept in motion during the washing 
which precedes toning, and if in consequence they are un- 
equally washed, unequal toning will probably ensue. 

« 

Tlie high Lighls of the Prints are Yellow^ not While as 

they slwuld be 

Albnmenised Paper. — ^The defect generally shows itself 
only, or at any rate most, in such prints as show wide 
expanses of white, or of what should be white, as, for 
example, in vignettes. 

It has already been mentioned that paper prepared on 
a neutral bath will keep but a short time, and that ** pre- 
served paper ? will not keep for ever. Both turn brown^in 
time, and it iis of course not to be expected that pure 
white can be got from paper tinted to begin with. Still 
the tint which comes with keeping is greatly reduced dur- 
ing toning and fixing, and is altogeiher of a much less 
objectionable nature Uian-tiiat to be described presently. 
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It should always bo borno in mind, in connoction with 
paper prepared on a neutral bath, that it will turn colour 
as much in the printing-frame as anywhere elsoi and that^ 
if more than a few hours are likely to bo taken in printing, 
the paper should be backed with ** soda paper/' as already 
described. 

The yellowness that is most to be feared is that known 
as '^ sulphurisation," because it is supposed to bo due to 
some sulphur compound. It very often appears in prints 
after a few years, and is then — ^wrongly, in the writer^s 
opinion — termed fading. Unfortunately it sometimes 
appears during the processes of toning and fixing. 

If the prints be allowed to stick together in the first 
washing water before toning yellowing is likely. They 
should.be passed rapidly through the first water. Light 
during this washing or during toning, if sufficient to act on 
the prints, appears generally to produce tlie '* sulphur- 
yellow " or something quite similar to it in appearanca 

A slight trace of hyposulphite of soda in the toning 
solution may produce it, or acidity of either the toning or 
fixing bath, particularly the latter. I have already several 
times pointed out that the fixing bath should be slightly 
alkaline, and I now emphasise my remarks. When pre- 
served paper is used, any acid which may be in it should 
be got rid of either by repeated washings or by the use of 
soda to neutralise it, as already advised. 

Bapid Paper. — ^The prints on this paper are very liable 
to be yellow if due care be not taken. The cause generally 
is that the developing solution is used far too long, or 
that it is not rapidly enough washed out of Uio prints 
when they come from it. It is a considerable safeguard 
against yellowing to have the developing solutions acid as 
rocommendcdi 

Bromide Paper. — Here again yellowness is probably duo 
to the incomplete removal of the iron salts of the developer 
from the prints. The use of the acid baths recommended 
immediateljf after development^ passing the print directly 
into the dUute acid without preliminaiy washing, will ensure 
absence of the defect^ unless it is due to insufficient wash* 
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ing after the acid bath. Care must be taken to remove all 
the acid from the prmts before they go into the fixing 
bath. 

OdatiruhChloro-CitraU Paper. — ^The only cases of yellowing 
of prints on this paper that have come within the writer's 
experience have been due to insufficient washing between 
fixing and treatment with alum, the alum evidently throw- 
ing down some sulphur compound from hyposulphite of 
soda left in the paper. The remedy is evident 



The Prints Lack Contrast 

^ * Albumenised Paper. — ^Leaving out of the question the 
quality of the negative, which may of course bo responsible 
for the defectp lack of contrast is generally due to the use 
of too weak a sensitising bath or to too short floating of 
the paper on a bath strong enough. There is gcnerallyi 
in this case, as well as the want of contrast^ a defect 
termed ** mealiness '' or '' measles," which will be hereafter 
described. 

Bromide Prints. — Generally over-exposure is the cause 
of lack of contrast in these, but it may be due to too strong 
a developer or to one too old An oldish developer--one 
which has been used a few times, and which has not been 
kept for ver;/ long, generally works exceedingly slow, but 
tends to give strong contrasts ; but if it be very old or 
completely worn out, it will fail to give contrast enough. 

Of course the defect may be due to faulty paper. If it 
be determined to use up paper which has been found to be 
faulty, in the direction of giving prints lacking in contrast, 
the best will probably be made of it by using a strong 
developer very heavily restrained with bromide, and by 
giving an ample exposure. A developer made up as fol- 
lows may be tried :— 



• . / 



Saturated solution of sulphate of iron 
Saturated solution of ozaJate of potash • 

To CAch ounce of the mixture add 4 grains 
ammonium 

H • 



1 part 
3 parts 
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liapid Paper. — ^Want of brillianoy in prints on tliis 
papor has always been duo, in tho writer's practicOi to ovor* 
exposure, it being necessary to striko with somo Acouraoy 
tho mean between that short exposure whioh will givo a 
heavy, greenish-black imago, and that long ono whioh will 
give a rod — and consequently tonablo— imago, but ono 
lacking in contrast. Mr. Uric, tho inventor of an ingenious 
automatic machine for rapid printing, already describod, 
has told mo that better contrast results from a short ex- 
posure to a bright light than from a long exposure to a 
dull light 

The Shadotvs are Heavy aiiA Lacking in Detail 

Albumcnised Poj^cr. — ^Tho defect is always duo to tho 
negative, and the methods of treating tho nogativOi so as to 
avoid the defect — if it (tho negative) be not under-exposodi 
in which case nothing ^vill improvo it— have already been 
treated. Something may be done, as also mentioned beforoi 
by sensitising this paper for only a very short time on the 
ordinary bath, or for a moderate time on a weak bath. 

Bromide Paper. — ^The defect can be got over to a great 
extent with this paper by giving a long exposure and 
stopping the development — ^which mil be very rapid — at a 
comparatively early stage, thus getting the necessary detail 
in the lights before the shadows are ^^ blocked up.** 

liapid Paper. — ^The same may be said of prints on this 
paper as of those on bromide paper ; but there is scarcely 
the same power of correction. 

Odatino-CUro-CIdoride Paper. — ^As this paper tends t6 
give vigorous prints even from thin negatives, it should 
not be used for those which show veiy much contrast^ or 
the shadows are sure to be heavy. 

Bronzing of Prints 

AUmmenised Paper. — ^The bronzing appears only in the 
shadows which, looked at from a certain angle, have a 
metidlio lustre. Uzdess the bronzing is very markedi it will 
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di8api)0Ar in tho fixing 1)ath. If it makes its appearance to 
any* very oflfonsivo extenti the sensitising bath should be 
weakened for the particular brand of albumenised paper 
that shows tho dcfocL 

OflatinthCittV'CMorhh Pcrj^r.— -In the commercial brands 
tlio defect appoara only when negatives of too strong con- 
trast for use with this paper is used. Doubtless a modifi- 
cation in the preparation of tho emulsion might result in a 
paper which would not bronze oven with very strong nega- 
tivosi but tho writer has not enough experience on this 
point to be able to give information. 

Tlic Printt are Mcdy 

Albumenised Paper.— T\\o defect consists in a mottled 
appearance of tho shadows. It is generally due to lack of 
free silver nitrate on the surface of {/he paper, due to too 
weak a sensitising bath. The remedy here is self-evident 
It may also be due to the use of an acetate bath which has 
not been kept long enough before it is used. 



Marks of Various Kinds on the Prints 

It is manifestly impossible to give a description of every 
kind of spot or blemish which may appear on a prints but 
mention may be made of one or two defects of the kind 
which are particularly liable to make their appearance. 

Albumenised Paper.^— Marble * like markings arc due to 
scum on the surface of the sensitising bath. Bound white 
spots are due to air bubbles. Metallic 4^/^— these are of 
any size from that of a pin • head upwards — are of 
irregular outlinOi and of a gray metallic lustre. They are 
supposed to be duo to particles of ir6n in the paper or in 
the blotting sheets or boards with which it is dried. The 
spots are almost sure to make their appearance if the paper 
be left for a long time between blotting boards after 
sensitising. 

Broinvd* Prints and Prints <m QetatiwhCldofihCillraU Paper. 
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— ^Black stroakfl extending for a greater or lesser distaneo 
across the print are generally due to a trace of hypo- 
sulphite of soda on the fingers or on the edge of the dish. 
The very smallest trace of this salt is sufficient to produce 
the defect. The developing dish and the fingers of the 
operator should be very carefully washed before develop- 
ment is attempted. 
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The Treatment of licsidues 

KVKRY photograplior who works any Bilvor printing pro- 
cess oil Any but the smullcst scale will find it well worth 
his while to preserve the residues. Experienced photo- 
grnpliers speak of savings of from 60 to 75 per cent of 
the total amount of silver used by very carefully saving 
all waste. 

The residues are of several kinds. Wo may take— 

(1) All Waste ScnsUised Paper. — ^Any piece of paper 
spoiled in whatever way, whether it has been printed on 
or not^ should be saved. Trimming should, whenever 
possible, be performed before toning and fixing, etc. This 
is possible in all but development processes where it scarcely 
is. If the bulk of paper becomes very large, it may be 
burned at any time, the ashes only being kept. A large 
flowo^pot or any such vessel will dp to perform the opera- 
tion in. 

(2) ira^hing$.'—T!ho washings of all kinds of sensitised 
paper in which there is a soluble salt of silver are worth 
preserving. Thus the washings of plain or albumenised- 
sensitised paper, whether the latter ^have been sensitised 
at home or not^ and of gelatino-chloro-citrate paper should 
bo kept There is, however, no use in keeping the washings 
of '' rapid '' or bromide paper. In any case only the first 
two, or, at the very most^ the finit three washings are worth 
Inoping. They i^ould be poured away into a large vessel 
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of any kind, and the silver should bo precipitated in tho 
form of chloride by the aid of common salt. It is a groat 
convenience to use a little chromate of potash as an indi- 
cator to avoid the necessity of using a large excess of 
common salt, which is objectionabloi as a means of pre- 
venting the possibility of there remaining any excess of 
silver nitrate, which means a dead loss. After the washing 
waters have been poured into the vessel, a small crysbd 
of chromate of potash is added. The solution instantly 
becomes red. Common salt is now sprinkled into tho 
water with stirring till the colour changes to white — ^which 
it will do quite suddenly — ^when it may be known that 
just enough salt to precipitate the silver has been added. 
The white precipitate, which is chloride of silver, will 
gradually settle ; when it has reached the bottom, it may 
be poured away, and the vessel is ready to receive the next 
batch of washing water. 

(3) Fixing Baths. — ^All fixing baths are worth keeping, 
whether plates or paper have been fixed in them. If 
the photographer is in the habit of precipitating the silver 
from his plate fixing baths, he need do nothing more than 
mix the paper fixing baths with the plate fixing baths ; but 
if he is not in the habit of so doing, the sooner he begins 
the better. 

The fixing baths must be poured into a vessel separate 
from the washing water, and the silver is precipitated in 
the form of sulphide of silver with sulphide of potassium, 
or ** liver of sulphur," as it is commonly called. 

It is well to have a vessel with some kind of a lid for 
the fixing bath residue solution, as the sulphide of potas- ^ 
sium is an instable body, and gives off suli)huretted hydrogen 
gas, when it is in the solid form or in solution, and tho 
smell is very^ offensive. The smell is useful, howevoTi to 
enable us to know when to add more sulphide. This we 
may begin by pouring a solution of a few ounces of sul* 
phide of potassium in a pint or two of water into a largo 
vessel It will smell strongly of sulphuretted hydrogen, 
and will continue to do so as we add used fixing baths 
till all the sulphide of potassium has been used up in pre- 



SILVER PRINTIKO 18S 

dpitating the silver out of the hyposulphide of soda 
solution. Then the smell will cease, and we know that it 
is time to add some more sulphide of potassium solution. 
The sulphide of silver settles to the bottom in the form^of 
a heavy muddy precipitate. As the vessel gets full, the 
water over the precipitate may be removed to make room 
for more fixing baths, care being taken to remove it only 
when the contents of the vessel smell of sulphuretted 
hydrogen, otherwise there will be some waste of silver. 

Disposal of the Residues 

Many silver refiners and such-like advertise that they 
give full value for residues of all kinds, and the residues in 
the various forms already described may be sent straight 
to the refiner, — that is to say, the burned paper in the 
first case, the chloride of silver collected from the bottom 
of the vessel and dried in the second case, and the sul- 
phide of silver similarly collected in the third casa 

A great deal of trouble is saved by sending the residues 
right away to a reducer, and there can be little doubt that 
most reducers are honest, returning the full value of the 
residues, less the small fee that they charge for reducing. 
But it is equally doubtless that some are either dishonest or 
very unskilful, and that in such cases the return is very 
disappointing. There is, at any rate, always some uneasi- 
ness where there is no means of imposing any check on 
the refiner, and therefore many prefer to reduce their own 
residues. 

With chloride and sulphide of silver — ^the precipitates 
got from the second and third kinds of residues mentioned 
—thoroughly washed and dried, there need be no uncer- 
tainty, as they contain a quite definite quantity of silver. 
Every ounce of sulphide of silver contains to within about 
a grain 7 drams of pure metallic silver, every ounce 
of chloride of silver contains almost precisely .6 drams 
of metallic silver. In calculating the money values of 
these residues, it must be borne in mind that, in accord- 
ance with Uie usual inteUigence exhibited by us in the 
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matters of weights and measuroSi we weigh clumicals^ such 
as chloride and sulphide of silver, by apothecaries' weight 
—480 grains to the ounce; when we use them in the 
laboratory, we sell and buy them by avoirdupois weighty 
with 437^ grains to the ounce, 16 ounces to the pound. 
Silver and other precious metals, however, wo buy and 
sell by troy weighty again 480 grains to the ounce, but 
12 ounces to the pound. 

The following is one way in which the various residues 
may be treated if we wish to reduce them ourselves : — 

Over the paper ashes, placed in a large evaporating dish, 
there is poured a quantity of a mixture of 1 part of nitric 
acid to 4 or 6 parts of water. The acid and water are 
gradually raised to the boiling-point, iind are kept at this 
temperature for some little time. The liquid %vill then 
contain most of the silver in the form of silver nitrate. It 
is separated from the ashes by straining through muslin ; 
common salt is added to precipitate the silver in the form 
of chloride, and this chloride is added to that ^got by pre- 
cipitating from the washings. The ashes are then treated 
with hyposulphite of soda solution to extract from them 
what silver may remain in them, and the hyposulphite 
solution is then added to the vessel for receiving old fixing 
baths. 

We thus have all our residues in the form of either 
chloride or sulphide of silver, and can, as has already been 
indicated, readily check their value if wo send them to 
the refiner, all that is necessary being to wash them by 
adding clean water, stirring up the precipitate with this 
water, allowing it to settle, pouring off the water, repeating 
this operation two or three times, then drying the precipi- 
tate on a piece of blotting-paper or filter paper. It is a 
custom with some not to treat the paper residues with 
nitric acid at all, but to bum it merely, and place the ashes 
direct in the crucible, with the flux, as afterwards de- 
scribed, for reducing silver chlorida In this case there 
is no way of knowing beforehand how much silver the 
residues contain. 

Those who have the use of a furnace may themselves 
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redttco the salts^to the metallic stato in tho following 
manner :— 

The diver chloride^ thoroughly dried, is mixed with 
twice its own weight of sodium corbonatCi and the mixture 
is placed in a Stourbridge clay crucible having a cover. 
Heat is gradually applied. After a bright red -heat has 
been reached, tho lid is occasionally lifted. After a time 
it will be observed that the silver has been reduced to a 
metallic state. At this stage the sulphide of silver may 
be added. The crucible is now once more covered, and 
the temperature ^is raised till a white-heat is reached. 
The heat is kept up for about twenty minutes, when the 
process may be considered complete. The molten silver 
may now be turned out into an3rthing which will form a 
convenient mould for it to harden in ; or it may be turned 
into water, in which case it will be, as the term is, ffranth 
lated, which means that it will be divided into small 
particles; or it may be allowed to cool along with the 
crucible, and may be then removed by breaking this latter. 

It is commonly considered an advantage to granidate 
silver, if it is to be used for the production of nitrate of 
silver, by dissolving it in nitric acid ; but I have been told 
that ** cleaner " silver nitrate may be obtained by using the 
silver in a lump than by granulating it 



To Convert the Silver got from Residues into a Priniing Bath 

m 

To produce silver nitrate, it is only necessary to dissolve 
the pure silver obtained by the operatioiis just described in 
nitric acid, and to *' recrystallise," — that is to say, to con- 
tinue evaporating the liquid obtained by dissolving the 
silver till the bulk has crystallised ; to pour away the small 
Quantity of liquid which remains, which is to be mixed 
with the next batch that is to be evaporated ; to redissolvo 
in water the crystals left after the residue is poured ofif ; to 
evaporate once more and to pour away — ^to go also into 
the next batch — a residue of the second solution; and 
finallyi to dry the crystals. The object of reciystaUising 
is to get rid of all impurity, and especially of the last trace 
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of free nitric acid, wliich would bo objectionable in many 
cases where silver nitrato is used. In the case, howovor, 
of the preparation of a printing bath any small quantity of 
free acid may bo neutralised, as hereafter described, and for 
that reason it is by no means necessary to go through the 
tedious process of recrystallising. The silver may be treated 
in the manner to be described. 

A mass of silver is placed in an evaporating dish, and is 
covered with a mixture of 1 part of nitric acid to 2 of 
water. Heat is gently applied by the aid of a sand bath. 
It will be observed that an action is set up indicated by a 
certain amount of eOervescence. This will by degrees 
subside, when a little more acid is added. Tlio action is 
thus kept up with the eflect that the mass of silver will 
gradually be reduced. The addition of nitric acid should 
be stopped before the silver is entirely dissolved, the heat 
being kept up for, say, half an hour, after all action has 
apparently ceased. This will ensure a very close approxi- 
mation to neutrality in the solution, but will . probably 
leave it still slightly acid. The silver left is taken out^ 
and is retained till the next time of dissolving. 

We now have a very strong solution of slightly acid 
silver nitrate. This is diluted till it reaches the strength 
at which we wish to work our bath— 50 grains to the 
ounce or whatever it may be. Estimation of the strength 
may be made in the way described in Chapter XIII., or 
by the use of the argentometer if it be preferred, as thero 
is not enough of any foreign salt present to upset tho 
reading of this instrument. 

The addition to the new bath of a few drops of a solu* 
tion of carbonate of potash in the manner already advised 
in Chapter YIIL, for the purpose of keeping the bath neu- 
tral, will be sufficient to neutralise any free nitric add 
which may be present Enough of the solution must be 
added to produce a distinct precipitate. 

To Precipitate and Rcdimlve an Old Sensitising Bath 
It sometimes occurs that a sensitising bath ^^goes 
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wrong'' or breaks down in an unexplained manner even 
when all the precautions mentioned in Chapter VIIL have 
been attended to. In such a case the best course to pur- 
sue probably is to precipitate the silver in the form of 
carbonatCi and to redissolve the carbonate in nitric acid. 

This may be done in the following manner : — ^A satur- 
ated solution. of pure carbonate of potash in distilled water 
is made, and this solution is poured into the bath which 
has broken down until the dense precipitate, which at 
first forms, ceases to be formed by further addition of the 
soluble carbonate. Wo now have all the silver at the 
bottom of our vessel in the form of carbonate of silver, 
which, as has already been said, is insoluble in water. 

It is necessary to wash this precipitate thoroughly. 
This is done by pouring ofT the superfluous fluid, adding 
distilled water, stirring up the precipitate with this, allow- 
ing it to settle, i>ouring off the water, and repeating the 
operation several times. 

Pure nitric acid is now cautiously added to the wet 
precipitate. A violent ebullition is at once set up, and 
the precipitate is partly dissolved. The acid is added 
very slowly till the whole of the carbonate of silver has 
disappeared. We have now a solution which is almost 
precisely the same as that got by dissolving the metallic 
silver in nitric acid, as just described ; indeed, except for 
the presence of slight accidental impurities, exactly the 
same, — ^that is to say, it is a strong and probably slight 
acid solution of silver nitrate. It is reduced to the re- 
quired strength and neutralised in exactly the same way 
as the solution got by dissolving the silver. It is better 
bo dissolve all the carbonate of silver with the nitric acid, 
and afterwards to produce a little more carbonate of silver 
by the addition of carbonate of soda, than to stop the 
addition of nitric acid a little before all the carbonate is 
dissolved, as in the latter case the silver carbonate is likely 
not to be in a fine enough state of division to act as a 
means of carrying down the organic impurities of the bath 
as described in Chapter YIH ' 



CHAPTER XXIV 

TIIE CARBON PROCESSES 

The Powder or Dusting-on Process 

TuE process kno^vn as tho powder or dusting-on process 
is, OS I have already stated, the oldest of all carbon pro- 
cesses. It was designed for use with paper or other sup- 
ports, but was never, so far as I know, very extensively 
used with flexible supports, and, apparently, is now only 
used for producing what are known as opalotypes*— oped 
glass being the support 

The general principle of the process has been already 
described. The appliances required are of the very 
simplest. Indeed, besides the dishes and so forth needed 
for fixing, the only essential is a large camel's-hair brush 
of the mop form. The larger the better, but one of about 
l^ inch diameter will suffice. 



The Powder 

• • • . 

As regards the powder to be used, I believe that any 

colouring matter in the form of a very fine powder will do. 

The process having been intended as a permanent process, 

a colour consisting essentially of carbon was at first looked 

for, and was readily found in two different forms, — ^namely, 

lamp*black and plumbago, both nearly pure carbon; but 

the operator may select his own colour from any of those 

that are kept at tho colour shops in fine powder, bearing 

in mind that it is an essential that tho grains of tho 

powder be really small, and the smaller tho better. 



• 
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The Glass * 

As to the glass, that known as pot opal serves welL It 
is essential, to get the most arj^istic results, that it should 
be what is called " smoothed " on one side, although it 
might perhaps be better to call it roughened, inasmuch as 
the smoothing consists in giving the otherwise polished 
surface of the glass a grain like that of ground-glass. 

The Sensitive Mixture 

There is a multitude of formulte for the powder process, 
almost any organic colloid body which is hygroscopic, and 
which is rendered sensitive to light by the addition of a 
certain amount of bichromate of potassium or bichromate 
of ammonium serving the required purpose. 

The following four formulas may be taken as typical :— 

No. 1. 

Dextrine. • • • • • • 4 drams 

Grape sugar • ... . • . 4 „ 

Bichromate of ammonia ' . . . . 4 „ 

Water • • . . .... 10 ounces 

Na2. ' 

Gum-aiabic . ' 7 drains 

Grape sugar • . . . . • 3 „ . 
Bichromate of potash . • • • ^9$ 

Water • ... • • • 10 ounces 

Na8. 

Honey • • • • • '• ' • - 00 grains 

Albumen • • • • • • 90 minims. 

Bichromate of ammonia (satumted solution) .160 „ 
Water ••••••• 10 ounces* 

Na 4. 

Honey . • • . \ • .2 drams 
Glucose • . • • • «• 4*„ 
^IVuViicn f f • • , * • 3 „ 
Dextrine • • • • • .00 grains 
Biohromate of potash . . • • .• 4 drams 
Water • 10 ounces 

I • • •• • 
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These aro taken from the British Journal Pholographie 
Almanac (1887), ^vith slight alterations, so as to make tho 
measurements bo in somewhat tho same terms in the 
different formulse. Tho writer has tried various other 
formulas, but has failed to find any that worked perceptibly 
better than those given. 

It will be noticed that tho last two contain albumen. 
This is a certain advantage, as tho albumen being coagul* 
able with alcohol a ready means of fixing tho imago is 
afforded. On the other hand, the addition of albumen 
involves some additional trouble, as it is necessary to whip 
it up to allow tho froth to settle, and to filter it as already 
described for albumenising paper. 

Nothing particular need be observed in the mixing up 
of the solution beyond the treatment of the albumen just 
mentioned. Sometimes a solution mixed up a week or 
two will work well, but there is no certainty of this, and 
it may be said that it is always well to coat the plates 
within two or three days of the mixing of the solutions, 
and if possible on the same day as they are mixed. Of 
course it will be understood that whatever solution is used -. 
must be filtered. 

Light appears to have but little action on the sensitive 
compound whilst it is yet in the form of solution. It keeps 
apparently just as well (or badly) in bright light as in 
darkness. 

The Transparency 

It is, of course, understood, at any mte it has been stated 
in previous chapters, that in working the powder process 
a negative is got from a negative, or a transparency from a 
transparency. The fact that a negative may be got from a 
negative is one well worth bearing in mind, as the powder 
process offers an excellent means of producing reversed 
negatives, such as are required for single transfer carbon 
printing and photo-mechanical printing, clear glass being of 
course used where reversed negatives are required in place 
of opal glass. 
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Tho production of rovorsed negatives, however, does 
not come within tho scope of this work, nor in truth does 
tho question of the production of transparencies ; but a 
word at least must bo said of these latter. In tho first 
place, if it is essential that the eventual powder picture be 
not reversed, the transparency from which it is imme- 
diately produced must be reversed, and must consequently 
be produced in the camera ; but I would refer the reader to 
the chapter on the double transfer process, p. 206, in which 
I give a number of cases where reversal of the image^ 
is not of consequence. It is to be observed further that 
the transparency must be well exposed, so that the details 
in the high lights are brought well out. The exposure 
which would produce a good lantern slide or a pleasing 
window transparency is too short to produce a good trans- 
parency for reproduction purposes, which should havo little 
or no glass left quite clear, should in fact have what I have 
sometimes heard called a ^ mucked up '' look when con- 
sidered as an end, not as a means to an end. 



Preparing the Plate 

The opal plate is carefuUy cleaned with whitening and 
water, and is then flowed over .with clean water. AVhilst 
it is still wet^ the sensitive solution is poured on to it so 
as to drive the water before it. A good deal of solution 
must thus bo wasted, but this is not of very great conse- 
quence as the ingredients are very cheap. The excess of 
solution is now poured off. The writer must confess that^ 
in working the process, he has found considerable difficulty 

^ It is rather onfortanate that vith photographers the term 
** reversal of the image'* is sometimes used to mean two entirely 
difTereat things : the one tho reyersal of position in the sense of making 
what was at the left side appear at tho right side and vice versd, tho 
othor the roTorsal which arises from giving an enormously prolonged 
ezposuro when in place of a negative a positive is produced. It should 
bo quite oloarly understood that when we use the term in connection 
with any carbon printing procesi^ wo refer to tho first of tho two re* 
TCTiNiis i:*ontioned« 
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in getting an cvon coating of the sonsitive mixturOi or 
rathor to get a coating that would remain oven till the 
plate was dry ; butp on the other hand, ho has found littlo 
or no evil to result from a slightly uneven coating* A 
very thin fihn is all that is necessary to causo tho powdor 
to stick, but a iilm considombly thicker seems to take tho 
powder no more vigorously. 

The plate once coated has to bo driedi and considerable 
heat is necessary to dry it It may bo placed in a hot 
oven, or in front of a bright fire. 

Tho film is not sensitivo whilst it is wet» but it ia 
extremely sensitivo immediately that it is dry— probably 
it is no exaggeration to say that in some cases at least it is 
thirty or forty times as sensitivo as sonsitlsod-albumenlsod 
paper. For this reason it is necessary to bo careful te 
what light it is exposed, and indeed tho writer beliovos 
that exposure for some minutes even to a very bright Arc 
may redtico the vigour of the flnished imwt. Ho thoro* 
fore advises drying in the oven as mentioned. 

The plate dry, tho transparency is warmed, tho two 
are placed together film to film in an ordinary printing- 
frame, the back is adjusted, and everything is ready for tho 
exposure. 

The ETjxmre 

It has already been stated that the plate is very sensi- 
tive. It follows that tho exposure is very brief. Of course 
it depends greatly on tho nature of tho transparency ; but 
60 remarkably sensitive are the films that^ with a trans- 
parency of average density, the exposure may be in favour* 
able circiunstances, with the most brilliant sunshine, less ' 
than quarter of a minute. Indeed, five or ten seconds may 
sometimes suffice. 

It is not generally advisable, however, to give such very 
short exposures as those mentioned, if for no other reason, 
than that they are not thoroughly under control. A quite 
^-isible image is produced, but as the plate cannot be 
examined during exposure— even if the operator possesses 
a frame allowing of the examination of an image on a ridged 
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Burfaco — ^bccauso tho damp in tho air would affect the 
rosult^ it is necessary to use some means of estimating the 
time of exposure required. 

The writer in exposing has used as a rough actinometer 
a piece of sonsitisod-alhumonised paper pinned to tho edge 
of the printiug-frame, A few trials with this will enable 
the operator to form a very fair estimate of the exposure 
required. With a transparency of average density, the 
time taken to secure a very light brown tint will probably 
bo sufficient 

JkvelapmetU 0/ the Lmgc 

>Yhon tlio weather is dry, development may begin at 
once, but wiicn it in diunpi it in adviMublc to slightly warm 
the plate l)ofore it is taken from the frame* This is done 
by laying tho latteri with transparency and plate still in it, 
at such a distance from a fire that it will slowly warm. 
The objection to removing the plate cold from the frame in 
damp weather is that the film may absorb moisture so 
rapidly that development will be quite beyond control. 
With the plate slightly warm there need bo no fear of this. 

The extreme sensitiveness of the plates has already been 
mentioned, and as it continues after exposure to daylight^ 
care should be taken that a safe light is used diuing develop- 
ment. If this operation be conducted by daylight, there 
must be ne more of it than is barely sufficient to enable 
the operator to work. It is probably safest to work by 
gas or lamp lights which is quite safe, unless the plate be 
held within a few inches of the flama 

The plate is held in the left hand in a horizontal posi* 
tion, or, better, is laid on any flat surface. A small quantity 
of the powder is thrown on to the centre of it^ and by a 
rapid motion of the brush is spread over the whole surface 
of the film. It must be kept in constant motion till the 
picture is fully out ; a little additional powder being added 
to replace any dusted by the brush over the edge of the 
plate. 

The image should begin to show before the end of a 
minute, — that is to say, the image in powder. It has 
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alroady boon explained that thoro is a quito visiblo imago 
in the film itself. Nothing shouldi however, bo done to 
hurry matters till after the end of a minute, or, if the plato 
has been warmed, till a little time after it has become as 
cold as the surrounding atmosphere. 

If at the end of the time specified no image api)ear8, or 
if after it has appeared, it gains in strength but very slowly, 
the plate is gently blaicn upon. Some are in the habit of 
breathing on the plate, but this is a custom which is rather 
to be deprecated, as a frequent result is to make the film 
too damp, and to cause it to be covered all over with 
powder, producing impure high lights. The result of 
blowing is to cause a current of a mixture of the breath 
and surrounding air to impinge on the plate, and this 
should give just dampness enough to cause tlie imago to 
come out^ if it has not been over-exposed. 



Fixinff tlie Image 

The object of fixing is to get rid of the yellowness of 
the bichromate of the film. This is accomplished by tho 
aid of an acid in a mixture of alcohol and water ; tho object 
of the alcohol being to prevent the film from being dis- 
solved away along with the powder, as would bo tho case 
were an aqueous solution of acid used. 

The following mixture has given aatisfactoiy results in 
the writer's hands :— 

Methylated spirit • , . . 8 parts 
Water . . • .. • 4 „ 
Sul2)huric acid . • • . 1 jMirt 

Tho water and sulphuric acid are mixed, and when tho 
mixture is cool, it is added to tho spirit. Tho wholo is 
then flooded over the plate. If after, say five minutes, tho 
colour has not disappeared, the liquid is flowed olT Uio 
plate, and 2 parts of water are added* If tho mixture 
still refuses to fix, further additions of water aro made, 
but very carefully. If there be too littlo wator, tho colour 
will not bo removed. If thoro bo too much» tho imago will 
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* go altogcthori at any rato whoro no albumon is used in the 
sensitive fluid It is a little dif&cult sometimes to strike 
the riglit proportion at once, but once it is hit upon, there 
need bo no further difficulty so long as the same formula 
and the same samples of acid and spirit are made use o£ 

The colour completely gone, the plate is soaked for 
some time in methylated spirit^ to get rid of the last trace 
of acid, when it is set on edge to dry. 

The picture is now finished, but must be in some way 
protected, as anything beyond a touch will rub the powder 
otL If it be wished to retain the " bloom '' of the powder, 
the plato must bo framed with glass in front of it If not^ 
it is coated first with plain collodion, afterwards with any 
colourless negative varnish. 

Defects in Powder Pictures 

The commonest defect is a want ofpuriUj in the high lights. 
Tliis may be due to too short an exposure, to incomplete 
drying before exposure, to too damj) an atmosphere dur- 
ing development, or to defective sensitive liquid. Only a 
little experience and a few trials will show which of these 
errors is the cause of the mistake. If the error be traced 
to the solution, it is due to too much gra2)e su^r, glucosci 
or honey. 

IVanl of brilliancy of tlie image is generally due to over- 
ex|X)sure — ^too largo a proportion of the film being ren- 
dered non^absorbent of moisture. It may, however, be due 
to an attempt to develop in too dry' an atmosphere, or to 
dcfectlva sensitising solution. For the former case the 
remedy has already been given. Concerning the latter, I 
may say that if the solution be not old, the fault lies in an 
insufllciency of gra})e sugar, glucose, or honey, or whatever is 
used to give tlio mixture tlie necessary hygroscopic character. 

The Powder Process far intensifying Negatives and far 

producing Reversed Negatives 

Tlio manner in which the powder process may bo used 
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to intensify a negative, by coating the plate with a sensitive 
film on the side remote from the image, exposing the 
former through the latter, and developing with powder, 
has already been mentioned. Little further need be added, 
except that every care must of course be taken to avoid 
damaging the negative film, and that it is advisable to 
treat it ^vith chrome alum before it is coated with the 
sensitising fluid. If it has been varnished, it is quite 
necessary that the varnish be removed, or the fixing fluid 
will spoil both the varnish and the film under it. 

The powder process is very useful for the production of 
reversed negatives, — that is to say, those in which right 
takes the place of lef t^ and vice versd. Of course clear glass 
is used in this case. The exposure may be slightly less 
than for pictures, as the absolute transparency of the 
shadows is not essential, whilst good shadow detail and 
dense lights are. 

The best powder to use is probably plumbago or black- 
lead. The image developed, fixed, and dried, must bo 
coated first with collodion and then with varnish, as 
described above. All other operations are precisely, as 
described for the production of pictures on opal glass. 






CHAPTER XXV 
THE CARBON PROCESSES — Continued 

The Single Transfer Pigment Process 

The writori in treating the pigment carbon process, or 
what is commonly known simply as '* the carbon process," 
intonds to proceed as he did in describing the "silver 
printing process/' by treating first the manner of producing 
a picture on materials purchased ready for use, leaving over 
to future chapters the descriptions of the methods of pro- 
ducing these materials. He believes that the beginner vnW 
make the best progress if he confines himself to as few 
operations as possible, because then, if he find any defect 
occurring, he is not troubled with doubts as to whether it 
is duo to defective manufacture of the material, or to his 
method of manipulating it Of course, I do not mean to 
contend that manufacturers never issue defective material ; 
but the chances of defect are enormously smaller when 
material is produced on a largo 'scale by experienced 
workers than when it is produced on a small scalo by a 
beginner. 

When ceilain effects are required, it is likely that the 
photographer may find ho gets the best results by making 
his own sensitive film or " tissue," as it is called, or, at any 
rate, by sensitising ready-made but unsensitised paper. Tho 
question is very much similar to that of albumenised paper, 
when the photographer who works on a small scale 
will probably find it best to purchaso ready sensitised 
paper, whilst the* printer on a large scale will likely find it 



108 THE CARBON FROCESSES 

advisablo to sonsitise his o^ni papor, possibly ovon to albu* 
moniso iU 



Tlie Tissue 

It ^vill bo already undorstoodi if the firat chapters of this 
book have been road, tlmt the >vorking of the pigmont 
process depends on the fact that gelatine contixining bichro* 
mate of potash or ammonium (or any of sevoml other salta) 
remains sohible in hot water for some considerable time if 
it be kept in the dark, bnt becomes quite insoluble after a 
shorter or longer exposure to light 

The tissue, theni is a film of gelatine containing bichro- 
mate and also a pigment consisting of some substance 
insoluble in water in a very fine state of divisioni this film 
being generally supported on papen 

Practically any colour of pigment may be incorpomtod 
w*ith the gelatine, the colour of the photograph produced 
depending of course on the colour of the pigment used. 
Certain colours are particularly suiUible for photogmphio 
work, as, for example, brown, purple, black, and red (of the 

I ' colour of red chajk)^ The two first are those generally 

used for portrait and landscape work, the two last generally 
for the reproduction of engravings, red chalk drawings, etc. 
The red is, however, very effective for a certain class of 
portraiture. Various other colours are useful for special 

I purposes. 

I Sensitive tissue may be obtained from Marion and Co. 

and the Autotype Com])any in this country. It should, of 
course, be kept from light and in as dry a place as possibla . 
If these precautions be attended to, it will keep for at least 
a week, probably for two or three. It is possible at any 
time to discover whether the tissue is still in good condi- 
tion by taking a small piece of it, dipping it in cold water 
for a few minutes, then plunging it in water at about 
120^ F. If the coloured gelatine dissolves clean away, 
the tissue is still in good condition. If it do not dissolve 
away, or if a thin insoluble film come away from the 
surface of it^ the tissue has become useless through long 
keeping. 
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Pvfparatiom of the Negative and Es^ure of the Tissue 

A nogativo which will givo a vory brilliant silver print 
is best suited for carbon printing, although methods will bo 
afterwards described of getting vigorous prints from com- 
paratively thin negatives; The only preparation the nega- 
tive requires is the application of a " safe edge." This is 
simply an edging of any ojmque sul)stance extending in- 
waixls for about an eighth of an inch and applied to the 
back of the negative. Bates's black varnish is the most 
convenient material to use, and this is very readily applied 
by tying a small colour brush to the side of its stick or 
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handloi as shown in the sketch, the stick acting as a guide, 
and allowing the brush to bo run rapidly roiuid the negative. 

The reason for applying the safe edge is that without 
it the film may ** frill " away from its support during the 
process of development. The printing may be performed 
in the common frames, but as it is never necessary to look 
at the image, the back does not need to bo hinged. In 
the darker tissue the image is quite invisible. In the 
lighter colours there is a faint^ visible image, by which it 
might be possible to judge of the exposure, but as opening 
the frame always means the possibility of access of damp 
to the film, it is best^ even when printing, light-coloured 
tissue, not to open the back. Indeed, some good authori- 
ties advise that a piece of American cloth be placed behind 
the tissue, so as to reduce the chance of the access of even 
the smallest amount of moisture. It is to be understood 
from the beginning that the tissue must^ throughout all 
operations, be kept as dry as possible. 

The image not being visible, it is necessaiy to have 
recourse to an actinometer to judge of the exposure. 
Actinometers are of various forms, but they all depend on 
the use of ordinary sensitive paper, so placed that the 
darkening of it may be readily observed, and that the 
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amount of light may thus be roughly gauged They may . 
be divided into two classes : one in which the sensitive paper 
is exposed to the full printing light till it turns to a certain 
shade, when a second piece is substituted or the strip is 
moved on a stage, each time this is necessary being reckoned 
as ** one tint"; the other, in which a strip of sensitised paper 
is placed under a screen, having a series of gradations of 
density, each gmdation being marked by an opaque number. 
With such an actinometer the portions of paper under the 
most transparent parts print first, as might be expected, 
whilst the rest takes comparatively longer to show such a 
tint as makes the opaque number appear visible. The 
most transparent part is marked 1, the next 2, and so on, 
and the last figure visible is the one which is read. Thus, 
if figures 1, 2, 3, 4, 6, and 6 are visible, but 7 is not^ it is 
said that the actinometer has been exposed for 6 tints. 

A rough idea of the exposure necessary may be got by 
saying that the tissue generally issued ready sensitised is 
about as rajnd as albumenisod paper. This is, howovefi 
but a very rough statement Many factors tend to alter 
the sensitiveness of the tissue, amongst others, long-keeping, 
which renders it more sensitive. 

It is well to ascertain, with some degree of precision, 
the rapidity of the tissue before beginning to print. If a 
graduated actinometer be used, it is readily ascertained by . 
placing a narrow strip of the tissue and another of the 
sensitised paper alongside each other under the graduated 
screen, so that the light acts on both at the same time. Tho 
tissue is then developed as described hereafter, when, on 
comparing it with the strip of sensitised paper, due allow* 
ance being made for the reduction of vigour which the 
last-mentioned would undergo during toning and fixing, 
and for the fact that the tissue gains a trifle in depth in 
drying, a very fair estimate of the relative sensitiveness 
may be gained. 

With all precaution the beginner can only expect to 
make several failures, and to gain certainty in timing 
exposures only by experience, as tho differonees of density 
of various negatives can only bo gauged by an experienced 
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eye^ and tho only method of proceeding at first is to try 
several different exposures till the right one is hit Fortun- 
ately there is very considerable latitude in the exposure 
permissible, error being corrected during development. It 
is thus possible with some practice to exi)ose with as much 
certainty as in the case of ordinary sensitised paper. 



ITie Develcpmerd 

This is performed by the aid of cold and hot water only. 
The apparatus necessary consists of several dishes either 
<rf zino or porcelain large enough to hold quite comfort- 
ably the tissue to be developed, a '* squeegee " a couple of 
inches longer than the breadth of the broadest prints a 
smooth board or sheet of zinc somewhat larger than the 
largest piece of tissue to be developed, and some ^ single 
transfer paper." This is white paper, coated on its surface 
with insoluble gelatina 

Four baths should be used, although it is possible to do 
with only three, by using the first for both cold and hot 
water ; I shall assume, however, that four dishes are used, 
and sliall number them 1, 2, 3, and 4. Nos. 1 and 2 
should be large enough and deep enough to permit of the 
free manipulation of several sheets of paper in each. 

Into dish No. 1 is poured cold water, dish No. 2 is 
filled wth water at from 100^ F. to 1I0^ In No. 3 
cold water, and in No. 4 a saturated solution of common 
alum. 

Into dish No. 1 is placed a piece of single transfer paper 
face upwards, and after a few minutes a piece of exposed tissue 
face downwards. The latter will at first curl face inwards, 
but after a minute or so it will begin to straighten itself 
out Whenever it has become quite flat^ or a little before, 
the two pieces of paper (the single transfer paper and the 
tissue) are pulled out of the water together. They are laid, 
transfer paper downwards, on the piece of smooth board 
or zinc, and the squeegee is applied vigorously to tho back 
of tho tissue. The two pieces together aro then placed 
aside with a couple of sheets of blotting-paper below them 
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and another couple above. Further sheets of single transfer 
paper and of tissue are similarly treated till there is a pilo 
between blotting sheets of perhaps a dozen exposed prints. 
If it be desired to develop only one or two prints for a 
trial, they should be left for quarter of an hour or twenty 
minutes before the next operation begins. If a dozen or 
so have been squeegeed down, the first will be ready for 
development by the time the last is added to the pile, and 
the pile may be turned upside down, so that the first will 
be at the top. 

Tlie first print squeegeed down is now placed in tho 
warm water. After it has been there for a few secondsi a 
little of the pigment will be observed to exude from 
between the two sheets of paper. Whenever this appear- 
ance becomes pronoimced, the two are separated by tho 
fingers at one corner, and the paper which originally sup- 
ported the tissue is drawn away, and is thrown on ono 
side. ' 

Some warm water is now at once dashed by the hand 
on to the face of the print Tho still soluble gelatine 
and pigment are washed away, and gradually tho imago 
shows. itself, at first dimly and buried in pigment, by 
degrees becoming clearer as the high lights become 
purer. 

If the exposure has been correct^ tho development 
\nll occupy three or four minutes. It may be performed 
much more rapidly, but this is by no means desirabia 
Indeed, many good operators prefer to take a much longer 
time than that mentioned, contending that the slower the 
development^ the more perfect the gradation of the tone. 
It is at any rate inadvisable to hurry the development in 
any way unless the picture is over-exposed. 

Development should be continued till the picture 
is just a shade lighter than it is finally required to be^ 
because it gains a trifle in drying as already mentioned. 

Whenever it is considered that the picture is suffici- 
ently developed, it is placed in dish No. 3, which contiUDa 
cold water. 

It is quite possible, after a little practice^ to bare 
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several prints in the developing bath at one time if they 
be not very large. The lowest one is constantly lifted 
to the top, and if it appear to be behind the others is 
treated by dashing water on its face so as to bring it up. 

Fixing die Print 

The object of fixing is merely, as in the case of the 
powder process, to get rid of any trace of the orange or 
yellow colour of the bichromate of potassium which may 
remain. The alum bath effects this object ; besides this, it 
has the effect of completely hardening the gelatine which 
forms the image, thereby making it less liable to injury 
from dampness, etc. 

. The prints arc allowed to remain in the alum solution 
till the last trace of yellow colour has disappeared. They 
are then washed, to get rid of the alum, and are hung up 
to dry. When dry they are finished. 

• 

Under and Over Exposure 

It is ]K)8sible, in the carbon process, to compensate coii- 
sidembly for errors in exi)08urc by varying the develop- 
ment. 

The indication of under-exposure is that the print 
is too lights and is wanting in details of the high lights if 
no attempt be made to compensate the shortness of ex- 
• posure. If it be observed that the picture is developing 
too quickly, it should at once be placed in cold water, 
whilst a bath of water of a temperature of only about 
95* F. is prepared. And in this the development is con- 
tinued. It is very difficult to compensate for any but a very 
small error of exposure on the under-exposed side if the 
error be detected only after development has begun. Very 
often, however, the discovery that one print has been 
under-exposed is an indication that a number of others 
suffer from the same defect In this case a good deal may 
bo done by beginning development at 96* F., and pro- 
ceeding veiy cautiously. 
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Ovei'-exposurc is moro readily troatod. Tho results of it 
aro impurity of tho high lights and heaviness in tho shadows. * 
In fuct^ tho picture generally is too dark. 

In this case tho temperature of the water should bo 
raised somewhat, say to 120^ F., and plenty of time should 
be given. It is better to allow a long time to reduce tho 
de])th of the print at a moderate temperature than to try 
to force the development with hot water, except in certain 
cases. These are where the negative is rather thin, and tho 
prints, when nominally exposed, tend to give an imago 
slightly lacking in contrast. The use of water up to 160* 
is admissible in such a case, but tho writer prefers to 
keep the temperature not higher than 120* F., and to 
add a little ammonia — enough to make the water smell 
strongly — to the bath. 

If very hot water or warm water, with an addition of 
ammonia, be used to develop prints from a fairly dense 
negative, which have been very much over-exposed, the 
result %vill be hard prints. 

Tlve Continuing Action of Light 

The curious action to which the above title has been 
given must never be left out of consideration in working 
the carbon process. By it is meant that, after the print 
has been taken from the frames, even if it be kept in 
absolute darkness, the action continues, so that it is possible, 
by giving a short exposure and keeping the prints for some 
time, to get proofs quite dark enough. 

Foxleo has shown that the action does not take place in 
an atmosphere that is quite free from moisture, and the 
fact that the amount of continuating action varies with the 
dampness of the air makes it difficult to take advantage of 
the action to shorten exposures, as it is never known 
precisely how long keeping will be necessary to compensate 
for a given shortness of exposure. Advantage has, how- 
ever, at times been taken of the continuating action. 
Abney says, ** When one quarter of tho exposuro was given, 
a print hung up in tho dark was^ found to be properly 
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priutod in iwclvo hours; whilst^ if only one-eighth, it 
roquirod eixtcon hours.*'^ In the writer's experience the 
clTects of eontinuating action are very much less than these, 
but| however great or small it be, the existence of the 
action as a possible disturbing element must never bo lost 
sight of. 

* Imlfudlani in PkUogrufhif^ p. 281 
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CHAPTER XXVI 

TlIK CARBON FROCKSSES— Co/Umuei 

Tli6 Douhle Transfer Process 

The disadvantago of tho Binglo trAiisfor procosfi just 
described is tliat^ wnloss spociul rovorsod nogativos arc 
usod) tho prints obtained are rovei^scd as regards right hand 
and Jef t. It will at once bo seen that, for certain pictures, this 
is fatal On tlie other hand, there are some in which tho 
reversal is of no conseciuence. Tliis is the case in such 
objects as are ** bilatcnvlly symmetrica^ which hav0| that 
is to say, the two sides precisely tho same. It is also tho 
case with many other objects which it may be desired to 
photograph. For example, if a manufacturer require a 
photograph of such a thing as a piece of furniture, it doo8 
not, in ninety-nine cases out of a hundred, matter whether 
the photograph represents the article exactly as it was 
photographed or exactly reversed. 

Indeed, the writer is of opinion that the single transfer 
process might be used in a gi*eat many cases when it is 
generally considered very incorrect to use it^ as, for 
example, in the majority of portraiture. He is well awaro 
that in tho case of most people tl)e one side of tho faoo is 
not precisely tho same as tho other, NevertholesSi on 
applying what lie consideml a crucial tosU--Hhowing to A 
number of individuals photognvi>hs of othors, quite familiar 
to them, reversed and unrevorsed— tho result apixyarod to 
bo that the reversal was unnoticed. Tho individuals who 
were shown tho prints were unable to state which 
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woro roYorsod, which not^ unless somo particular detail 
clearly showed it^ such us the backgroundi or a side parting 
of the hair. Nor was there shown any general preference 
for the unreversed over the reversed pictures. In fact^ the 
writer has no hesitation in saying that, at least in the case 
of most i)ortnvitS| there arises no evil result from reversal. 
The same must apply to all photographs which are of value 
for their pictorial eflfect only, as, for examploi the majority 
of sea-scapes. 

AUowingi howeveri for all the cases mentioned, there arc 
still a great many in which reversal is not admissible. In 
the casO of tlicsd it is quite necessary either to produce a 
reversed negative or to have recourse to the double transfer 
process. The production of reversed negatives is ^vithout 
the scope of this work, but I may say that the photographer 
will find it boHt to use the double transfer process in all 
cases where other than a large number of prints of the 
same subject are needed. Where more than a few dozen 
prints from one negative are wanted, it will >vell repay the 
operator to make a reversed negative. 

The principle of the double transfer process is as 
follows : — ^The exiK>sed print is squeegeed on to a surface 
prepared with wax or some such substance. To this 
surface it will adhere whilst it is wet, but not when it is 
dry ; as a consciiuencci if the print bo developed on this 
surface, as described in the last chapter— if, afterwards, 
whilst it is still wet, there be applied to it a support, of 
imper or other material, to which it will adhere when dry, 
and if the whole be then allowed to dry, the print will 
leave the support on which it was developed, and will 
rc:r.:iin on the second one, in which case it will no longer 
bo reversed. 

The surface on which the print is first developed is 
known as a temporary support Temjiorary supjiorts arc 
of two kinds— rigid and fioxiblo, 

M^id Subparts 
Tho form of rigid support which has found most 
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favour is one of zinC| thick enough to be manageable and 
finely ground or mulled on one eida An ,hour or two 
before development is to take place each sheet of zinc is 
waxed by carefully rubbing over it with a piece of soft 
flannel a mixture comjiosed as follows :— > 

Boo's-wax . • • • • 3 dmnis 
Yellow resin ••••On 
Oil of tur|)cutiue • • • 1 pint 

It is also necessary to get ready the final support on to 
which the print is to be transferred after developmonti 
fixing, etc., are complete. Until quite lately the final 
support almost always consisted of paper or other material 
coated on one side with gelatine rendered semi-insoluble 
by the action of chrome alum. To use it^ the support was 
soaked in water of such a temperature as would render the 
gelatine slimy. The only objection to this arrangement 
was that the gelatine tended^ by kcepingi to become more 
and more insoluble, so that it was always a question of 
experiment to discover what temperature of water was 
necessary to bring the surface into the required coiulition. 

Kccently the Autotype Company have been issuing a 
final support, which is coated with soluble gelatina This 
support has only to be soaked in a weak solution of 
common alum for a little time before it is required, when 
it is ready for use. 

It is best to have the final supports in the alum bath 
before development is begun, so that no further thought 
need be given to them till they are required. The bath 
required is simply a 2 per cent solution of common alum. 
Into this are placed as many pieces of temporary support 
as there are prints to develop, care being taken that no 
air bubbles are allowed to stick to the surface. The size of 
the pieces of final supi)ort should be a little greater than 
that of the prints. 

All being now ready for development, a sheet of zino is 
placed in the cold water bath face upwards ; an exposed 
piece of tissue is placed above, is left till it has curled up and 
straightened out again, and is then squeegeed on to the jeido 
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support After this all processes are the same as in the 
single transfer process up to tfalit stage wlien the print (in 
this case on tlie zinc) comes to be dried. It may novr be 
dried or not as may be most convenient. If it be desired 
to proceed with operations it is not driedi but a piece of 
the final supjiort is brought down on to it, is squeegeed 
down, and the two are dried together. When they are 
dry, they will probably separate of their own accord. If 
they do not, they may readily be caused to separate by 
inserting the blade of a ^len-knife under one comer of the 
final supiK)rt 

Mcxible Supports 

The ^ fiexible support^'' wliich was invented by Sawyer 
in 1874, consists of paper coated first with insoluble 
gelatinOi afterwards with a mixture of various lacs, so 
that it is impervious to water, imperviability being the 
condition necessary to secure the adhesion of the exposed 
tbsue ^vithout the use of any special cement. 

The chief advantages of the flexible support are its 
lightness and manageability, the fact that when it is used a 
number of prints may be manipulated at the same time if 
desired, and the fact that there appears to be more perfect 
adhesion between the print and the support when the 
latter is flexible than when it is rigid. 

The flexible su])port is waxed a few hours before it is 
required for use, just as described for the rigid support. 
It can easily be cut to any size, and is most easily managed 
when a little larger each way than the print. 

All the flexible supports that are required for develop- 
ment are placed face upwards in the first dish — ^that con- 
taining cold water — and the exposed prints are placed in 
the bath one at a time, left there till they are fiexible, then 
squeegeed, one at a time, on to the supports, as already 
described for the single transfer process, and when rigid 
supports are used. The operations are further precisely 
the same as for single transfer till the point where the 
prints have been fixed in alum and washed. After this, 
ei^ch is brought into contact with a piece of final support, 
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as already described for the rigid support The two ore 
dried togotlieri >vhon thoy may very readily bo separated. 

The flexible supports may bo used an indefinite numbor 
of times, idl that is necessary being to wax each sheet 
before it is used again, although even this precaution u 
scarcely necessary aiter they have been used a few times. 



*« 



«. 



• % 



* ' 






CHAPTER XXVn 
THB CARBON PROCESSES — Cdntinued 

m 

Lambert Type — Transparencies^ Lantern Slides; Opals^ etc.^ 

in Carbon 

The carbon process had been published for some years, and 
had been worked extensively by a few, and in a more or 
less tentative manner by a number of photographers, when 
great excitement was caused by the introduction of an 
improved process by Lambert which, it was thought at the 
time, would certainly revolutionise the carbon process. 

The prints got by Lambert's process — and entitled 
Lambert-types — showed a marvellous brilliancy of colour 
and surface, and a depth of shadow detail not seen before. 

The brilliant surface was due to the fact that the prints 
were developed on coUodionised glass, and that^ being 
stripped from this when dry, they showed the polished sur- 
face of an enamelled print. The enamel is strongly objected 
to by many, but it appears to render the carbon process 
much better suited to small work than it otherwise would be. 
. There can be little doubt that the great excitement 
produced by the advent of the Lambert-type was, in part 
at leasts due to the brilliant tints which Lambert got by 
the use of the lake colours ; but> alas 1 it was soon found 
that these colours were evanescent^ and that pictures in 
them, faded, and they had consequently to be given up. It 
is an unfortunate fact^ that it appears to be impossible to 
get permanent colours of as great richness as some which 
are not permanenti There is, for example^ a certain 
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*^ bloom " in a silver print that has never been approached 
in a print in permanent pigment 

This is, however, beside the mark What wo have horo 
to concern ourselves with is the practical working of that 
part of Lambert's process which is available with permanent 
pigments, — namely, the development on collodionised glass. 

Various attempts had been made before Lambert brought 
out his process to develop on collodionised glass, but all 
failed more or less, the image either breaking up or, when 
dry, refusing to leave the glass. The improvement intro- 
duced by Lambert consisted in the waxing of the glass 
before it was collodionised. 

Glass plates a little larger than the prints to bo de- 
veloped are thoroughly cleaned, and on to each is poured a 
little of a solution of 

100 grains pure wax. 
20 ounces pure benzine. 

Glass of any kind will do, but opal glass is to bo pre- 
ferred, as development can so much more readily bo judged 
of with it than when transparent glass is used. 

The wax solution is rubbed vigorously over tho plate 
by the aid of a piece of flannel, and what remains is 
polished ^vith a second piece of flannel or of "papier 
Joseph/' only a little of the wax being allowed to remain. 

The required numl)er of plates having been waxed, one 
is coated on the waxed side with plain collodion. Tho 
collodion is allowed to set fairly stiff, and the film is * 
washed with water till the apparent greasiness which it 
shows at first disappears. This indicates that the alcohol 
and ether have been washed out of the film. 

The plate is now laid film side upwards in a dish of 
clean cold water. An exposed print is placed face oown* 
wards in the water till it has curled up and again straight- 
ened itself out. The sheet of glass and the piece of tissue 
are taken out of tho water together, a piece of thin sheet 
rubber ^ a trifle larger than the print is placed on the back 

^ It is commonly recommended to place a sheet of rubber at the 
back of a print before squeegeeing it, whatever the support ii, and 
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of it^ and tho back of tho rubbor shoot is steadily and 
gontly squocgccd over to bring tho tissue into close contact 
with the collodion film. 

Between the time when the tissue is squeegeed down 
and that when development begins there should elapse 
about a quarter of an hour, during which time tho glass 
plate and tissue should be under some pressure between 
sheets of blotting-paper. 

Development is performed in tho usual way, but must 
on no account bo hurried. Indecdi it is best to let it 
proceed entirely unaided by leaving the plate, after the 
paper oftho tissue has boon stripped from it, lying either 
in a horizontal position face downwardsi or in a vertical 
position in water of a temperature of about 105^ F., 
till development is so far complete that only a slight rinse 
with warm water is needed to finish it 

If only a few prints have been printed, they may 
readily bo developed by having a basin of warm water for 
each. Tlie paper being stripped from the plate, warm 
water is dashed on to the pigment remaining on the latter 
. .to remove air bubbles, then tho plate is allowed to rest 
face downwards on its four comers in the basin. If a 
number of prints require to be developed on coUodioniscd 
glass at one time, any of the plate-washers in which the 
• plates stand vertically in grooves may be used, the box 
being simply filled with water at a temperature of about 
106* F. 

The prints being developed, fixed, and washed, the final 
support is applied to them, as described already, and they 
are placed on one side to dry. When dry the prints strip 
from the glass with a full enamel gloss. 

Tran^rtncies in Carbon 

The very easiest method of carbon printing is that 
whereby such transparencies as may be hung in windows, etc, 

tainly the precaution is a wise one ; but the mbber ii much mors 
neoessaiy when doyelopment is to be perfonned on eoUodionised glass 
than in other cases. 
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arc made. Indeed, the whole process consists in developing 
a piece of exposed tissue on a sheet of clear glass. No 
.double transfer is ever required, as the transparency may 
be hung with either side to the light 

A special tissue is sold by most tissue makers for the 
production of transparencies, the peculiar feature being a 
larger quantity of pigment than is incorporated in the 
ordinary tissue. To ensure success this special tissue 
should be used, but it is quite possible with vigorous 
negatives and tissue of the ordinary make to produce good 
transparencies simply by giving a considerably longer ox- 
posure than that required for a print 

The very simple method above indicated will result in 
the production of transparencies that are all tliat can be 
desired for window decoration and such-like purposes, but 
when it is required to produce a transparency of the 
extremcst delicacy and of the highest degree of definition, 
as for a lantern slide, or for the purpose of reproducing 
negatives, or when it is desired to reproduce negatives 
from such transparencies, a slightly more elaborate process 
gives the best results. 

Plates of glass, which for all the purposes mentioned, 
but especially for the production of lantern slides, should 
bo of good quality, are prepared in the following man- 
ner : — 

A mixture of 1 ounce of gelatine in 1 8 ounces of water 
is made by soaking the gelatine (of moderately hard quality) 
in 1 8 ounces of cold water till the former has thoroughly 
swelled up, then warming the water till the gelatine is 
melted ; 50 grains of bichromate of potassium are dissolved 
in 2 ounces of water, and the solution is added to the warm 
gelatine and water. 

The glass plates are coated vrith this mixture, and the 
film is allowed to dry in the sun or in the strongest avail- 
able light . 

For transparencies of great delicacy, such as those under 
consideration, it is. quite necessary to use a tissue specially 
prepared for transparencies, heavily laden,— -that is to say, 
with colour in a very fine state of division. The exposure 
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roquirod is at least 60 per eent greater than that needed 
for prints. 

A piece of the exposed tissue is coated with plain 
collodion by slightly turning up the edgcsi flowing a con- 
siderable quantity of collodion on to the surface^ and 
pouring away the excess. 

The collodion film is allowed to dry, when one of the 
prepared glass plates is placed film upwards in a dish of 
cold water. The exposed and coUodionised tissue is 
brought into contact with the glass plate in the usual way, 
and the two are placed under pressure between sheets of 
blotting-papcri where they must remain for at least half an 
hour. Development then goes on in the usual manner, 
the effect bcingi of course, judged of by looking through^ not 
ai the imago. 

To reproduce negatives a positive is first made as just 
directed, but receives a somewhat fuller exposure than 
would be considered desirable for pictorial effect^ so that no 
portion remains quite clear after development From this 
positive a negative is made in precisely the same way as 
was the positive. 

Opalolypes 

The above somewhat barbarous title is generally given 
to any positive having op«al glass, for a 8upi)ort Such 
pictures are very effective, and are readily produced by the 
carbon process. All, indeed, that is necessary, if reversal 
be not considered objectionable, is to squeegee a piece of 
exposed tissue on to the ground surface of a piece of 
smoothed opal glass and to develop. If reversal be con- 
sidered objectionable, the print must be developed on the 
flexible support and transferred to the opal surface, or a 
reversed negative must bo made to begin with. 

The carbon process is applicable to the production of 
images on many surfaces besides those mentioned. For 
example, ivory, wood, drawing-paper, and canvas ; but for 
particulars with regard to such applications the reader is 
referred to special works on the subject 



CHAPTER XXVm 
THE CARBON PROCESSES — Caniinwd 



Sensitising Tisstie 

Some good authorities on carbon printing hold that as good 
results are not to be had with tissue sensitised after it has 
been otherwise completed than with that sensitised when 
it is made, — that is to say, that the results got when the 
bichromate is added to the tissue are not so good as those 
got when it is added to the liquid pigmented gelatine used 
for coating the paper. 

However this may be, there can be no doubt that the 
difference is very slight. Moreover, as a great many 
photographers — perhaps the majority — are not in a posi- 
tion either to make their own tissue or to supply themselves 
with it whenever they require it^ the sensitising of tissue is 
a thing that has to come under consideration. 

Tissue is purchased either in long bands or in pieces 
cut to certain sizes and packed flat It is most easily 
handled when it is in the ]ast*mentioned form, as when 
once it has been rolled tightly up, it is far from easy to 
unroll it without cracking tbe surface. 

The sensitising solution is simply a mixture of bi* 
chromate of potash and water ; and the process of sensi- 
tising consists merely in soaking the tissue in this solution. 

The strength of the solution may vary within very wide 
limits. Variations in strength produce considerable variuf 
tions in result ; but this matter will be treated hereafter. 
Meantime we shall merely consider the use of a bath of 
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what may bo considorod average strength ; and I shall give 
practical details of the manipulations. 
The following bath is made up : — 

Bichromate of potassium • • • 3 ' ounces 
Strongest liquid ammonia • ^ ounce 

Water • • • • • 80 ounces 

The bichromate does not dissolve in the water very 
readily. The best way in which to effect solution is to 
place the bichromate in a muslin bag, to suspend this bag 
in a jug largo enough to hold the water, to pour the water 
hot into tlie jug, and to let the whole stand till the bi- 
chromate is quite molted. Tho ammonia may then be added. 

Sensitisingi as already stated, consists simply in im- 
mersing the tissue in the bichromate bath ; but before sen- 
sitising is begun, it is necessary to take into consideration 
how the tissue is to be dried| this being a most important 
matter. 

Various points must be particularly attended to. Thus 
it is essential that the drying be fairly rapid, otherwise the 
surface of the tissue will become insoluble even in warm 
water, and it will be found impossible to get pure whites in 
the prints. 

On the other hand, drying may not be accelerated by a 
rise of temperature other than very moderate, otherwise 
the gelatine of the tissue, which is generally a somewhat 
soft variety, will certainly be melted, the result being of 
course that the tissue is rendered useless. 

Where work is carried on on avery large scale a special 
room may be provided for the drying of tissue ; but pro- 
bably if work be carried on in a scale sufficiently large to 
justify this, it will be found of advantage to make the 
tissue from the beginning. The nature of room best suited 
for drying tissue, if a special room be constructed, will be 
treated of in tho next chapter. 

Tho object is to dry the tissue quickly, at a temperature 
never exceeding, say 70* F. Tho tissue should never 
take more than about twelve hours in drying ; and it is an 
advantage if it can bo dried within about eight hours. 
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No placo is bettor for drying tissue than nil orcliimr/ 
room with an open nro])Iaco. If drying is to bo performed 
during tho daytimOi of course the room must bo specially 
darkened — not like a dark room for developmenti but as a 
room has to be darkened when ordinary sensitised paper is 
to be quite freely worked. It will generally, howereri bo 
found convenient to hang tho pa2)er up at nighti and to 
remove it early in the morning. Tho best way in which 
to work is to light the Are two or three hours before 
sensitising begins, to let it blaze up for a couplo of hourSi 
so as to thoroughly ilrj/ tho room — this being an essontial to 
rapid drying of the tissue — to let tho Hro get low when sen- 
sitising begins, and to place on it a large ** gathering coal/' 
which will keep up a low fire — enough to stimulate ventila- 
tion—during the whole or the greater part of tho night. 

Another thing that has to bo considered before wo begin 
sensitising is to provide means for holding the tissuo during 
the time of drying. It is a common practice to hang up 
the sheets by American clips, but this system has the draw* 
back that some of the sensitising fluid is liable to gravitate 
to the lower edge of the sheet ; the result being that that 
portion \n\l be more sensitive than the rest^ and that 
printing will not bo equal. 

The tiling to be especially avoided in sensitising and 
drying is any unequal distribution of tho sonsitising fluid ; 
and tho thing to bo specially aimed at in drying is an 
equal and rapid action. 

Of the various methods of drying recommended by 
different people I know of nono better than that advised 
by the Autotyi)e Company. 

Pieces of cardboard rather larger than the sheets of 
tissue to be dried are bent into the form of a bow by 
cutting a notch in the middle of each end and a piece of 
string stretched across. 

All the provisions described as necessary for drying 
have been made. The process of sensitising which I 
now describe may begin. First, however, I may say that 
if the temperature of the bath is above 60^ F^ it should 
be cooled to say 50^ by the aid of ice. 
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In immorsing tlie shoots of tissue in the sensitising 
bath, the great thing to bo avoided is the adherence of air 
bubbles to either back or front. There are various ways 




of avoiding this. The following is the way in which the 
writer manages : — 

The tissue is placed face downwards in the bath — an 
ordinary stoneware dish a little larger each way Uian the 
tissue to be sensitised^ — the back of the tissue is brushed 
witli a camePs-hair brush to remove any air bells that 
may adhere. The tissue is then turned face upwards 
without removing it from tlie bath, and the operation of 
brushing is repeated, this time on the face. The tissue is 
then once more reversed. 

Whilst another sheet is being immersed, the first may 
be left to soak, or, indeed, two or three may be in the bath 
at one time, but tlie undermost should be lifted out after 
it has been soaking for about five minutes. The sheet of 
tissue, as it is removed from the sensitising bath, is laid 
face downwards on a clean plate of glass, and the squeegee 
is passed lightly over the back of it to remove as much of 
the solution as is thus removable . from both the back and 
the face. It is then laid face upwards on one of the card- 
board bows above described, and is laid in what is con- 
sidered the best condition for drying. 

One thing essential in the drying room is that it be free 
from any gas fumes which would have the effect of render- 
ing the tissue insoluble. 

The tissue when sensitised is kep€ in a dry — ^and of 
course dark — ^place between boards, with a weight on the 
top. Enough may be sensitised at one time to serve for a 
week or ten days. Some consider that the tissue is not 
in its best condition for working till it has been kept for 
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^ about a couplo of days. It must be borne in mind that it 
^vill got somewhat more sensitive the longer it is kept. It 
is always possible to get good results, howeveri so .long as 
the film is completely soluble in warm water. 

Slronff and JFeah Soisitising Batlis — To Print fivm Over-Thin 

and Over-Dense Negatives 

The strength of bath given above, about 4 per cent^ 
may be taken as a good one for general work ; but thoro 
may be times when it is of advantage to use a bath either 
stronger or weaker than that mentioned. 

The bath may be varied between 1 per cent and 8 per 
cent, although it is seldom used weaker than 2 per cent or 
stronger than 6 per cent 

In general terms, the following are the results of the 
use of a very weak and a very strong bath :— - 

A weak bath gives a slow tissue— -one that requires 
a long exposure — which keeps well| and tends to givo 
pictures of great vigour. 

A strong bath gives a very rapid tissue which, howeveri 
will not keep very well, and which gives very soft pictwcs. 

It is advisable to increase somewhat^ say up to 6 per 
cent, the strength of the bath in very cold weather. 

From a consideration of what has been said, it will 
readily be inferred that tissue sensitised . on a weak bath is 
most suitable for obtaining prints from a thin ncgativOi a 
compurutivoly long ex|)08uro being givoui wliilst the best 
result will be obbiinod from a negative of density abovo 
the average by using a strong bath and giving a compara- 
tively short exposure. 

Here let me point out that by a ** negative of density 
above the avei^age," I do not moan a negative hard from 
under-exposure, — from such a negative it is not possible to 
get a good print by any process. I assume a negative 
having all the detail required, and in gradation propor- 
tionately correct, but in which there is too groat a contrast 
between the extremes of gnulation. 

The following is the way in which the best result may 
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bo got from a thin negative : — ^A " transparency tissue is 
used ;*' a weak bath, say one containing 2 per cent of bi- 
chromate, is employed ; the print is made in a moderate 
light; and the exposure is continued to such an extent that 
it will bo only with some difficulty that the high lights 
can bo brought up to a state of purity. Development is 
then patiently performed at a somewhat high temperature, 
a little ammonia being added if necessary, or the clearing 
of the lights being oven helped by very gentle rubbing with 
a pad of cotton-wooL 

To make the best of a very dense negative, the tissue is 
sonoit is o A iii-iv^batb- a» strong as, say, G per cont Printing 
is performed in tho brightest light jiossiblo— an exi)08uro as 
short as will sorvo being given — and development being 
carried out at as low a temperature as possibla 

■ 

. To Intemftf Prhits 

It may be considered desirable to print from a negative 
which is so thin that even, with the precautions already 
mentioned, a vigorous print cannot be got In this case 
•~tho best being made of the print possible — it is further 
intensified whilst it is still on the temporary support. 

If it be borne in mind that the imago consists of a film 
of varying thickness of gelatine — ^the deepest shadows be- 
nng represented by the thickest portion, the high lights by 
complete or all but complete absence of gelatine — it will 
readily bo understood that any substance which mil uni- 
formly stain tho gelatino to a dcsiiablo colour will intensify 
the imago. 

A solution of permanganate of potash is one of the most 
comnionly used agents. A little i>ermanganate is dissolved 
in water so that a dark solution is made. This is flowed 
over the imago till tho required intensity is reached, more 
permanganate being added to tho solution if.it bo considered 
necessary. Finally tho imago is washed. 

Another method, out of many which may be adopted, is 
to mako up a slightly acid solution of pyrogallio acid— say, 
to oaoh ounoo of water 4 grains of pyrogallio acid, ^ grain 
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of citric acid — and just before and during application to add 
to this a drop or two at a time of a solution of silver nitrato, 
which may bo of a strength of about 40 grains to the ounca 

Probably the latter method vrill be found to be the best 
for small work on gloss, such as lantern slides, small trans* 
parencies, or reproduced negative work; the former for 
comparatively large work. 

It might be supposed that the only thing requisite to 
obtain a vigorous print from ever so thin a negative was 
a tissue with a sufficient quantity of contained pigment ; 
but it must be borne in mind that one effect of increased 
pigment is to prevent the light from penetrating as far as 
it otherwise would. . The result of this is that the increase 
of brilliancy obtainable by mere increase of pigment in the 
tissue 1% beyond a certain pointy very slight * . 
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CHAPTER XXIX 
TOE CARBON PROCESSES — Continued 

The Manufacture of Tissue 

It has already been stated that many good authorities con- 
sider that better results are to be had when the bichromate 
is compounded ^vith the gelatine before the latter is spread 
on the paper. Certainly where ready sensitised tissue is to 
be purchased it is to be preferred, and it niay even in some 
few cases be advisable to make the tissue from the be- 
ginning rather than to purchase it ; nor is it so remarkably 
difficult to do so as might at first sight be imagined 

The first thing is to select a suitable paper. As the 
paper on which the sensitive compound is to be spread is 
in no case to form the final support, it is not necessary that 
any care bo taken that the paper is not aficcted by light — 
as most or all papers are more or less — ^but merely that it 
bo of uniform texture, tough when wet, so that it will stand 
rough handling, and not tending greatly when moistened 
to expand more in one direction than in another, otherwise 
an appreciable amount of distortion may supervene. 

The following formula has been found to give good 
results: — 



Nelson's flake gelatine 

Ooignct's gold medal gelatine 

Strongest ammonia 

ft per cent solution of phenol 

Sugar (white looi) • 

Water 



pounds 
pound 
ounce 
S ounces 
1^ pounds 
pints 
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This conatitutos wliab ia callod ^' plnin jolly/' 

Tho golatino is allowed to soak in tlio water for an hour 
or two, then heat is applied to molt it It is thon kept in 
constant motion by tho aid of an egg boater or small churui 
whilst tho other ingredients are added. 

It may now be allowed to set^ when it forms a stifT jelly 
which will keep for a long time, or it may have the colour* 
ing matter added to it at once. 

Various colouring matters are used. In fact tho number 
of matters that may be used is almost without end ; but 
probably nothing will bo found better for tho substance of 
the colour than Indian ink of good quality. This is simply 
carbon in a very fine state of division held in suspension 
in a gelatinous substance. The Indian ink is broken into 
small pieceSi and is left to soak in a little water for twenty- 
four hours. Some of the plain jelly is then added, heat is 
applied, and the jelly and lamp-black are'ground up together. 
If an engraving black be required, this colour will do alone, 
but if a warm purple or brown is needed, alizarine, vandyko 
brown or carmine is added till the desired shade is got^ 
when the pigment is spread in a very thin layer. 

Of the gelatinous colouring matter thus got enough is 
added to the plain jelly — the latter being at the time warm 
and undergoing churning — to give a certain amount of 
opacity. The opacity is best judged of by letting a drop 
of the jelly set on a plate of glass and looking through it. 
For an average tissue this drop should show all but opaque 
against a strong light. For an extra dense tissue, such as 
is required for lantern slides and reproduced negatives, 
it should appear quite opaque.^ Jelly in this form will, if 
allowed to set firm, keep for a very long time; it may there* 
fore be used at once, or may be kept till it is needed. With 
the proportions of soft and hard gelatine given above^ a 
tissue of average sensitiveness and average solubility will 
result. If the bard gelatine (Coignet's) bo replaced by soft 
(Nelson's), the result will be a less sensitive tissue, which 

^ Soo last paragraph of chapter immediately before, explaining the 
reason why yariation in amount of pigment used does not pioduoe 
proportionate yariation in tho final ofleot 
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will keep vory wolI| but which caii ouly bo worked in cool 
woiithor. If| on tho othor hand, tho quantity of hard gela- 
tino bo incroascdi tho tissuo will bo moro sonsitivo, but will 
not keep iMirticularly woll| and will not bo vory oosy to 
dovolop. Such a tissuo is useful when it is necessary to 
work ill very hot weather. 

Just before coating tho paper with tho jelly, the bichro- 
mate of potash should be added. To the quantity given C 
ounces may bo used. It may be added either by dissolving 
it in tho smallest quantity of boiling water in which it will 
melti and adding tliis to tho molted jellyi or better, by 
IToeping the jolly in constant motion whilst melted with 
hoati and gradually adding the bichromate in the form of a 
|x>wden It will bo understood that increasing or diminish- 
ing tho quantity of bichromate has tho same effect on tho 
after working as has increasing or decreasing the strength 
of tho sonsitbing bath. 

Coating Hit Paper with Semitivc Compound 

There are various methods of coating paper ^vith sen- 
sitive compound. AVhen it is coated in] large quantities, it 
is drawn in a continuous band under a roller which is put 
over a trough containing the compound. The trough is 
odjusUible vertically so as to cause the paper just to touch 
the liquid. The continuous band of paper coming verti- 
cally coated from the trough is carried over a second roller 
at the top of the machine, the back of the paper touching 
tho roller this time. Before the paper has reached tho top 
of the vertical run the gelatine has set as the motion of 
tho paper is very slow. After it passes the second roller, 
it may either be hung in festoons, the bock only touching 
the supports, or may be cut in lengths and hung vertically 
in lengths. 

It will be seen that when tho bichromate is incor- 
porated with the gelatine, whilst the latter is also in 
solution, there is no possibility that it con run to the 
lower part of the sheet as when tissuo is sensitised with 
an aqueous solution of bichromate. Thero is, therefore, 
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no objection to hanging the tissue in a vertical piano 
to dry. 

Of course none but those who work on a very largo 
scale will make use of a machine. There is, howeveri an 
easy way of coating lengths of 6 or 8 feet by handi which 
gives very good results. It must bo borne in mind in this 
connection that absolute uniformity of coating is by no 
means quite necessary with tissue. So long as there is a 
certain minimum of thickness, the only evil effect of too 
much material on certain spots is that^ such parts tako 
longer than the rest of tlio surface to dryi and that, if this 
drying be very greatly prolonged, extra sonsitivonessi or 
even insolubility of the part will ensuOi and of course con- 
sequent unevenucss of result.^ 

The paper to bo coated is cut into such lengths that if 
the operator stands on the ground or on a low stool holding 
one end of a piece of paper as high as he can, the othor 
^vill be an inch or two off the ground. A dish which is an 
inch or two longer than the breadth of the band of paper is 
filled to a depth of at least half an inch with the sonsitivo 
compound in a liquid state. The paper is rolled up into a 
roll. Tlie roll is laid on the liquid sensitive compound. 
The moment that it touches it the free end is lifted 
upwards, so that the roll slowly unwinds itself, always 
touching the liquid. By this means a surface which is 
almost or quite even will be obtained. The more rapidly 
the paper is moved the thicker will bo the coating ; but 
with a jelly so thick as that given, a sufficient coating 
will probably result from moving tho paper very 
slowly. 

The second method to be described is duo to Bokts. In 
it two pieces of paper in contact^ which may bo of any 
length, aro drawn right tlircugh the sensitive fluid Tho 
result is that the pieces of paper which are back to back 
are coated each on one surface only, whilst tho jelly flows 
between the two pieces only to a very small distance^ in 
fact, just far enough to cement them together, so that in 
drying, the edges being fixed together, the tendenoy to 
curl towards the coated surface is countwaotod« 
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It is noccssary for coating by this method to have a 
dish into which it is possible to depress a roller or thick 
glass rod. The two pieces of paper are then immersed by 
pressing them by means of the roller under the surface of 
the fluid at a few inches' distance from the end of the 
pieces of paper. They are then drawn through the liquid, 
being all the time kept quite tight On a small scale this 
may be done by having one operator at each end of the 
paper, one pulling it through, the other keeping a slight 
strain on it. 

The requirements for drying tissue coated as described 
nro thtr same as those for drying tissue sensitised in a 
bichromate solution ; but as already explained it may bo 
hung vertically during drying. 

If work bo done on a very large scalci it may be con- 
sidei*ed advisable to fit a special room for drying. In such 
a case the condition to be most fully observed is that there 
are very large openings for the inlet and outlet of air. 
These can indeed scarcely be too large. Of course it is 
necessary so to arrange the openings for ventilation that 
light does not enter by them. It may be said that there 
should be at least 1 square foot of area of inlet and outlet 
for every 1000 cubic feet of capacity of room. 

The room may bo of such size that the lengths of tissue 
may be hung at least 2 or 3 feet ai^irt 

Ample ventilation being provided, the room may be 
warmed by hot-water pipes round the floor. The air in- 
lets should be so arranged that the incoming air impinges 
on these pipes and is thus warmed. If there be as much 
area of air inlet and outlet as is indicated, the hot-water 
pipes will cause a rapid current of air without raising the 
temperature much, and this is what is required. 

Above all things it is necessary in the drying room to 
avoid the presence of the products of combustion or similar 
gases. Tluis it is better if possible to work in the room by 
daylight admitted through yellow blinds, rather than by 
gas or lamp light. Not because the last-mentioned 
form of light is dangerous through its actinism, but 
because the products of combustion which it gives off 



228 



THE CARBON PROCESSES 



are dangerousi being liable to render the tissue film 
insoluble. 

The tissue when dry may be kept in rolls, but it will be 
found most convenient to cut it approximately to the sises 
required and to keep it flat under pressure. It should be 
kept in a very dry place. 
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CHAPTER XXX 
THE CABBON PROCESSES — Coniinued 

Defects and Remedies in Pigment Prints 

InsoluUlity of the Tissue. — ^This is probably tho commonest 
of all difficulties in carbon printing. It is seldom that the 
whole film becomes insoluble. Only the very surface is 
generally affected, but this is quite enough to make it impos- 
sible to get pure whites in the prints, and also to prevent 
partly or wholly the adherence of the tissue to the temporary 
support I have already stated how it is possible to tell 
whether tissue is afflicted with insolubility without actually 
making a print on it 

The cause of insolubility may be any of the follow- 
ing:— 

(1) The use of very acid bichromate either incoiporoted 
with the tissue or in a sensitising bath. 

(2) Slow drying of the tissue or drying in a warm, 
damp atmosphere. 

(3) Drying in an atmosphere contaminated with pro- 
ducts of combustion, etc. 

(4) Long keeping, especially when there is a large 
quantity of bichromate in the film. - 

(6) Keeping in a damp atmosphere. 

(6) Exposure to light 

Tho use of ammonia, as described, will prevent (1) the 
acidity of the bichromate. 

The means of 'avoiding the other causes of insolubility 
are evident 
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Fnlling of the Film 

This is by no moans a vory uncommon dofect. Tho 
film leaves the support on which it is being devolopod 
especially at tho edges. This difTiculty is particularly 
likely to arise if the film is insolubloi but it may bo met 
with even if it be not. 

It has already been explained that the object of tho safo 
edging of the tissue is to prevent frilling. Care must of 
course be taken that the tissue is not cut so small that it is 
entirely ^vithin tho safo edge, otherwise frilling is sure to 
result. If it be required to print a small piece only out of 
a negativOi it is necessary to cut out a mask of opaquo 
paper, or much better, of paper of just such a degree of 
opacity that it ^vill permit a slight tint to print, and to 
place this mask between the tissue and the negative. 

Tho reason for safe edging on the hack of the negative, 
not on the film side, is that if there is an <abrupt transition 
from a quite white margin to a deep shadow in a print 
the film is liable to frill ofi*. The slight vignetting wiuch 
results from having the safe edging on the hack of the nega- 
tive is enough to prevent this. 

Frilling is likely to occur if the tissue be allowed to 
remain in the cold water too long before it is brought into 
contact with the temporary support It should be applied 
rather before it has quite straightened itself out than 
after. 

If too little time be allowed after the tissue and tem- 
porary support leave the cold water and enter the warm, 
frilling is liable to result 

When tissue is developed on collodionised glass, fnlling 
is pretty sure to occur if the collodion film be scratched, 
torn, or punctured so that water can get under it 

Beiiculation of (he Film 



is a defect somewhat analogous to frilling, and in fact may 
be termed frilling. It is therefore likely to bo brought 
about by the same causes which produce the latter defect 
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It will also show itsolf if timo enough do not elapse after 
waxing the temporary support and before using it for 
development A few hours at least should be allowed 

Boticulation appears to be particularly liable to occur 
when development is performed on a collodion film, and it 
is the writer's experience that it occurs more with tissue 
quite now, or newly sensitised tissue, than ^nth that which 
luis been kept for a few days. If reticulation show itself 
very obstinately on development on collodion, it may 
generally be overcome by ginng the tissue a very brief 
exposure to diffused light before development This ex- 
posure should not be enough to produce a perceptible tint 
after development 



Streaks and Sjx^s in the Prints 

These may be due either to the tissue or to the manipu- 
lation during development^ etc. Of course, if there are 
visible streaks and spots in the tissue before printing, it is 
only to be expected that they will show in the final prints. 

Spots in the tissue are commonly due to air bubbles. If 
there are any of these on the surface of the liquid sensitive 
compound, they should be skimmed off before coating 
begins. Of course any solid foreign matter in the com- 
pound will produce spots or streaks. If there be any such, 
the compound should be filtered before use. 

Any roughnesses on the surface of the paper used as a 
support for the sensitive compound, in the form of small 
prominences, are liable to form nuclei for comet-shaped 
streaks when the paper is coated The same remark 
applies to grease spots. Such streaks are also liable to 
occur if the gelatine has not been thoroughly churned up 
to mix it 

When the spots are not in the tissue, they generally 
arise from air bubbles confined between the film and the 
temporary support Air bubbles are very liable to adhere 
unperceived to the surface of the tissue, and on develop- 
ment to produce spots. It is a good plan to pass the 
squeegee ov^r the surface of the tissue under waicr just 
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before it (the tissue) is applied to the temporary sup* 
port 

Thjt Prints are too Dark 

This defect is generally due to over-exposurei but may 
be due to keeping the tissue after printing for even a 
comparatively short time in a damp atmosphere^ in wlu'ch 
what has already boon described as the continuing action 
of light goes on very rapidly. The method of making the 
best of over-exposed prints has already been treated. 

The Prints are too lAgJU 

This defect generally arises from under-exposuroi but if, 
even when what may be considered a protracted exposuro 
has been giveni the prints are still too light on develop* 
ment^ the details in the lights being entirely washed away, 
it may be assumed either that too soft a gelatine has been 
used in the manufacture of the tissue, or that too littlo 
bichromate is incorporated in the film. 



The Print Developed on CoUodionised Olass refuses to 

leave the Support 

This is due to some fault in waxing the glass. Lambert 
laid great stress on the necessity for using pure wax and 
pure benzine. The plate must be very carefully cleaned bo- 
fore it is waxed, the wax must be very carefully spread over 
the whole of the plate, and must not be too completely 
removed. These precautions must be specially observed 
the first time a glass plate is used. When a print haa 
once been cleanly stripped from it^ it is very unlikely that 
trouble vnll result with subsequent printa If a print sticks 
to a plate of glass, it is as well not to attempt to use . that 
plate— or at any rata the same side of it— for squeegeeing 
another print to, even if it be carefully cleaned* 



CHAPTER XXXI 



TIIK rLATINOTYPE TROCESS 

Tub platinotypo process is ono, tho popularity of which 
increases daily, and that deservedly in the writer's opinion. 
. Tho distinguishing features of tho process may be said 
to bo its simplicityi tlio permanent nature, and tho peculiarly 
artistic colour and general eflect of tho results. 

Although tho process is ono of development, the image 
is visible in tho printing-frame, and tho manipulations dur- 
ing development and afterwards are so remarkably simple 
that perhaps tho platinotype process may bo set down as 
tho simplest of all printing processes in its workings. 

The permanent nature of tho image is a very great 
pointy and is one which must now be admitted on all hands. 
A long discussion has recently taken place on the subject. 
It was initiated by Mr. A. Pringle, who contended that 
sulphur in certain forms might attack the prints. The 
result of the discussion— -during the whole of which, by the 
way, Mr. Pringle appeared to be entirely misunderstood by 
those who took up the opposite position — ^was to show 
that, although there was a remote possibility that tho whites 
of the prints might yellow in circumstances where they 
would probably never bo placed but for experiment, the 
actual image may be pronounced to bo as unalterable as 
any image witli paper as a support ever can bo. 

The colour of tho imago varies from a fine engraving 
black to a colour called sepia, and somewhat approaching 
that tint. The surface is the natural surface of the paper, 
without glasBO or *' moretricious gloss " of any kind* 



234 THE PLATINOTYPE PROCESS 

By most artist-paintcra and such-liko, platinotype prints 
havo from the first boon declared to show groat artistic 
morit ; but it has taken a long time to educate the general 
public to turn from the well-knoAvn photographic browns 
and purples, Avith a glossy surface, to the colder blacks and 
the mat surface of the platinotypoi but a change in taste 
appears to be surely coming about 

The foUoAving is, as briefly as possibloi the general 
principle of the process : — 

Paper is coated with a mixture of chloro-platinito of 
potassium and ferric oxalate. 

The ferric oxalate is sensitive to lighti being by its action 
converted into forrous oxalate. The result of exposing 
paper coated as described is therefore that, in the printing 
frame, an image of ferrous oxalate is produced. This 
image is of a faint grayish orange colour, the unchanged 
salts being lemon yellow. 

Ferrous oxalate has the effect when in sohUion of reduc- 
ing chloro-platinite of potassium to metallic platinum. It is 
then only necessary to dissolve the ferrous oxalate in some 
liquid capable of dissolving it^ wlien the solution will reduce 
the chloro-platinite of potassium to the metallic state as 
metallic platinum. 

A liquid capable of dissolving the ferrous oxalate is to 
be found in a solution of oxalate of potassium. It is only 
necessary then to float the paper, having on its surface 
chloro - platinite of potassium, and an imago in ferrous 
oxalate, on a solution of oxalate of potash, when au image 
in finely divided metallio platinum or platinum-black results* 
The action of the solution is rendered more onorgotio by 
heating it. 

After development the remaining iron salts may bo * 
dissolved from the surface of the pa^yor by any of several 
acids. 

This process is patented in this oountrv by Wi Willis^ 
Junr., and is oonimorolally workodliy tlio riAtlnotypo Oom- 
. pany, wiio issuo the paper ready sotisiblMdi luid the infttoriols 
for sensitising it» 

It would certainly be to . tlie advantage of the general 
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photographer to purchaso either the paper or the materials 
for sensitising it ready-madOi even if he were licensed to 
produce them himself. The writer, however, thought that 
experimentalists might care to try their hand at the pro- 
duction of the paper from the beginningi and had an idea 
of giving instructions for so doing ; but after reading the 
best work on the subject^^ and making a few experiments, 
he concluded that the work was only such as could be 
undertaken with advantage either by a highly-skilled 
chemist or by one who intended to go in for it elaborately 
and on a large scale, to neither of which would such in- 
structions as could be given here be of much usa 

I thei*efore proceed to the manipulation of the paper as 
purchased ready sensitised, and afterwards to the method 
of sensitising the paper with materials purchased from the 
PlatinotyiK) Company. 

The point which must be most carefully observed in 
connection with the paper which is purchased ready sensi- 
tised is that it be kept absolutely dry. It is bought either 
in a '^ calcium tube '' or in a roll of waterproof paper. In 
either case, it must be stored in the calcium tuba Tliis 
consists in a long cylindrical box, having in the lid a space 
filled with asbestos, which has been soaked in calcimn- 
chloride. The calcium-chloride absorbs moisture greedily, 
keeping the paper which is in the tube quite dry. When 
the calcium has absorbed so much moisture that it is per- 
ceptibly damp, it may be dried on a shovel or in an iron 
ladle over a bright fire. 

It is necessary to take precautions against damp at 
every turning. Thus the paper in the printing-frames 
must be covered at the back with sheets of india-rubber, 
and the prints, when taken from the frames, must be 
returned to a calcium tube. There should be as little 
delay as may be in placing the paper in the fmmes and in 
taking it out. It in adviHablo~at any rate in very damp 
woathor and o^poclally whon the (11m ia uuvarni»liod— to 

> PUUlmlifpe^ by CsiiUhi PlryrJgliolU and Baron A. Dulil, trans- 
latod by tlio lato J. F. Isolin, M.A., and oditod by Captain W. do W. 
AVnoy, HE., F.B.& Loudon : Harrison and Sons, 69 Pall MalL 
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warm tho nogativo in front of a bright fire just boforo tho 
paper is placed in contact with it» as gelatine is quite 
perceptibly hygroscopic, and a negative film absorbs, in 
damp weather, quite enough moisture to effect a platinotype 
print during exposure. The result of damp is degradation 
of the whites of the prints and a general lack of vigour. 

Exposure of the Paper 

Platinotype paper is considerably more sensitive than 
sensitised-albumenised paper — ^probably about three times 
as sensitive. It must therefore be more carefully handled 
in the light 

The negative that is best suited for the production of 
platinotype prints is one having vigorous contrasts, as the 
contrast given by platinotype is as a rule somewhat less 
than that got on albumenised paper, the same negative 
being used in both cases. 

The image is of a grayish orange tint At first it is 
a little difficult to judge by examining it when the exposure 
is sufficient^ but after a little practice it is very easy. Ao- 
cording to whether it is decided to develop in a very hot 
bath or in a comparatively cold one (a question to be treated 
of presently), the exposure is continued till the shadows 
and half tones only are visible, or till all detail, even in 
the lights, can be distinguished. 

Development of the Image 

The developer for the prints is an aqueous solution of 
oxalate of potash. Within considerable limits the strength 
of this solution is not of consequence. It is therefore 
common to use a ^^ cold saturated " solution. This should 
be rendered just perceptibly acid by the addition of a little 
oxalic acid. 

The developer is always used more or less hot The 
Platinotype Company and others advise that we give such 
exposures that development may be performed at a tem- 
perature of about 180^ F. 
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« 

It is to bo undorstoodi however, that any temperature 
between 100^ F. and the boiling-point may be used, the 
lower temperatures involving longer exposures, and some 
prefer to expose the longer time and develop at com- 
paratively low temperatures, claiming that they thereby 
get pure whites with greater certainty, and that they have 
more control over the results. 

In any case, the developer must be contained in an 
iron dish lined with enamel, and must be heated by the 
aid of a spirit-lamp. 

When the desired temperature is reached, a print is 
kid* im^ demiwards on the surface of the solution. If 
the temperature be high, development is almost instan- 
taneous, but if it be low, say about 120'' F., as long as 
fifteen or twenty seconds may be taken, and it is possible 
by lifting the print from the solution from time to time to 
observe the progress of the action, and if need be, to check 
it before it has gone quite as far as it will ga The de- 
veloper may be used many times. 

Fixinff and Washing Hie Prinls 

The object of fixing or clearing the prints is to get rid 
of all iron salts which, if they remained in the film, would 
produce yellow discoloration. The clearing solution con- 
sists of a mixture of 1 part of hydrochloric acid with 60 
parts of water. There should be made up three baths of this 
mixture. The prints go from the developing bath directly 
into the first of these baths, where . they remain for about 
five minutes, being aftenvards passed through the second 
and third baths. After they have loft the last, they are 
washed for a few minutes, when they are finished. As 
soon as the first bath becomes deeply tinted with yellow, 
and in any case when the last bath shows any trace of 
ydhumesSf No. 1 should be thrown away. No. 2 substituted 
for it, No. 3 for No. 2, and a fresh Na 3 bath should be 
made up. 

The prints. will be found to dry without any tendency 
to curl up. 
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Brown Tones in rialinoUjpt 

Tho riatinotyi)o Company roII a paper which gives a 
(Ino brown colour of inuigc A0 tho writer dooB not knov 
wherein consitits tho diUbrenco botwoen this and tho paper 
prepared according to Mr. Willis's patent, ho can only 
advise those who give the paper a trial to adhere strictly to 
the directions issued with it. 

Sensitising of Paper 

Pretty much the same may be said of sensitising of 
pa])er as of tho production of brown-toned prints. Tho 
instructions received with tho materials should bo strictly 
adhered to. A word or two here may, however, not be 
out of placa 

It is almost necessary to work by white light, as tho 
yellow light from gas or oil lamp scarcely renders tho 
yellow sensitivo solution visible at all, so that by such light ' 
it is impossible to see whether the coating is even. Tho 
white light must, however, be very feeble compared with 
what may bo used with sensitised • albumonised paper. 
This is for two reasons. The platinotype paper is consider- 
ably more sensitive than albumenised paper, but more than 
this, there is, in the case of platinotype, no action equiva- 
lent to the clearing action of the toning and fixing of 
albumenised paper, which will remove a slight tint existing 
before these processes are gone through. It is therefore 
necessary to bo careful of light in a degree moro than 
proportionate to the greater sensitiveness of tho platino- 
type paper. Probably only about one-tenth as much light 
is permissible >vith platinotype as with albumenised paper. 

For coating the paper a piece of soft sponge may be 
used or one of the damping brushes for copying - books 
made of felt or flannel In any case it is necessary to 
wash the sponge or brush in clean water at the end, sayi 
of every quarter of an hour, and if there is any metal * 
mounting on the brush, care must be taken not to let it 
touch the sensitising solution. 
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Tlio imper should bo dried in a warm placo (say near a 
ooal or coke stovo), vrhoro a thormometor will stand at 
from 60* to 05* V,, and tho time taken for drying should 
bo about ten minutes. 

Platifwtypc Prifits on Linen and other Fabrics 

• Platinotypo prints may be produced on almost any 
white fabric which wiU stand treatment with weak acid, 
etc., and the effects prodaced on some of tliese are exceed- 
ingly goecl Various fabrics are sold ready sensitised by 
the PlatinotyiM) Oomimny, and lineui eta, may be sensitised 
in the same way as is paper.. 
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CHAPTER XXXU 



MOUMTINQ PRINTS 



Perhaps this is as good a place as another in which to 
give a description of the process of mounting prints. Tho 
descriptions of true photographic printing processes are over 
—of processes, that is, wherein impressions are singly got 
by exposing a sensitive film under a negative. Hero* 
after processes are to be described whereby great numbers 
of prints are produced in a printing-press, or machine of 
one kind or another ; and the mounting of such prints—* 
if they require to be mounted — comes rather within tho 
sphere of operations of the bookbinder than of the photo- 
grapher. No difficulty will be found, however, if it be at 
any time desired to mount a single print produced by 
mechanical means in using one of the methods to bo 
described here. 

Mounting jilbunnniscd Paper Prints^ Platinolypc Prinhp eU.^ 

in Uie Ordinary Way 

Under the above heading comes the mounting of prints 
made by any of tho procosBos which have already boon 
described, except such as have been dried in optical con* 
tact with glass. These latter — for example, prints on 
*' rapid paper/' on gelatino-chloro-citrate paper, and Lam* 
bert-types — ^require to be treated in a somewhat spociol 
manner. 

The favourite mountant amongst photogitiphers appears 
to be starch. The writer prefers to use a thin glue mado 
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up of golatino ; but if tho photographer prefers to use starch, 
he may use it in precisely the same manner as is to be 
described for the gelatine solution. The objections to the 
starch solution are, that if it get sour cither before it is 
applied to the back of a silver print, or afterwards in the 
case of the print and mount being exposed to dampness, 
the permanency of the image is endangered ; and further, 
that any spots or streaks of starch allowed to get on to the 
face of the print are more difficult to remove than similar 
spots or streaks of gelatine, and make much more con- 
spicuous marks if loft 

A gelatine solution is made up as follows : — 

One ounce of hard gelatine is softened in 10 ounces of 
water, and heat is applied to melt it This forms a glue 
which is of the consistency required. 

The method of mounting must vary a little when there 
is but a narrow margin, such as in the case of cartes and 
cabinets, from when there is a broad margin, such as is 
generally the case with landscapes. In the first case, 
the position of the print on the mount may readily be 
adjusted by the eye ; in the second case, it is necessary 
to mark it 

Taking the case of the narrow margins first Tho 
mounting solution is made very hot — not very far short of 
the boiling-pointy in fact ; if it be only slightly above its 
melting-point, it will sot on the pnnt befora the position of 
this has beoiv properly adjusted on tho mount 

The back of a print is quickly brushdd over ^vith the 
mountant, and is placed on the mount For a few seconds 
after it fu^st touches the mount its position may be adjusted 
by sliding. Whonovor it has taken tho right poHition, it i^ 
covered with a piece of white blotting-papor, and tho ball 
of the hand is pressed over this latter to squeeze out all 
excess of mountant, or by a few strokes of the squeegee tho 
same is ofTocted. In either case any excess which may have 
come from under tlie prints and which may lie on the face 
either of tho print or of the mounts is immediately removed 
by lightly rubbing with a sponge dipped in clean hot water. 

When prints are to be mounted \vith wide marginSi it is 

R 
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necessary to mark the position to be occupied by two of 
the comers on the mount When a number of prints of 
the same size are to be mounted on cards of the same size^ 
a gauge for marking may be made in the following 
manner : — 

A sheet of smooth stiffish paper is cub to the size of the 
mount Out of one comer of this is cut a piece the size of 
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the print This leaves an L-shaped piece of paper. Each 
leg of this L is now folded longitudinally in half. 

The figure will show the manner of cutting and folding. 
The dotted part represents that which is cut away. The 
lines A, B, and C, D are those along which the paper is 
folded. £, D» F, Q, H, A is the shape of the figure that 
will be thus made. 

To mark the mount the comer E of the gauge is placed 
at the upper leftrhand comer of the mount, the lines E^ D, 
E^ A along the edges of the card. G is now the position 
to be occupied by the upper left-hand comer of the print 
li is marked by a light dot The lower right-hand corner 
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18 marked in a similar manner. It is well, after the points 
have been marked by the aid of the gange, to marka cross 
with a needle-point through each, so that the position of 
the point will be indicated even if the comer of the print 
cover it The adyoinuig cut^ in which A and B are the 
two needle-point crosses^ will explain what is meant 



When, as is very often the case, there is a number of 
prints of various sizes, which have to be mounted on boards 
all of the same or of various sizes, there is nothing to be 
done but to mark each board separately hj hand. This is 
a thing that can very easily be done by the aid of a 
T-square, A needle-holder, such as is frequently included 
in a set of mathematical instruments, is a very convenient 
thing to have for marking the boards. 

The boards having all been marked, a print is brushed 
on the back with glue as described, is taken by the right- 
hand top comer and the left-hand bottom comer, and is 
lowered towards the mount The paper is allowed to bag 
or sag somewhat downwards, when the two free comers 
can be brought just to the two marks on the board, ^e 
two comers held in the hand are now allowed to drop. It 
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will of courso bo pcrcoivcd that if two of tho cornors bo 
properly adjusted, tho other two are bound also to bo in 
tho right position. 

Tho excess of glue is now squeezed from between tho 
print and the mounts and is washed away as already 
described. 

If this process is very quickly performed, so that tho 
print has barely time to get wet through, the cockling of 
the mounts will be but small. If, however, any consider- 
able time elapse between the time of gluing the print and 
adjusting it to the mount, the cockling will be considerable. 

It is likely that some may prefer to apply the glue to 
the mount rather than to the print, damping tho print, and 
submitting to the cockling of the mount, which may bo 
removed by subsequent rolling or burnishing.* This method 
of mounting is the easiest of any, but has the disadvantage 
that^ on account of the unequid expansion of the paper 
(greater in one direction than in another), a slight amount 
of distortion is brought about which may be appreciable. 

To mount after this manner, the prints are placed in a 
dish of hot water, the mount is brushed thickly over with 
the gelatine solution, the print is applied, the excess of 
gelatine is removed by the application of the squeegee 
direct to the print) and the edges are wiped clean with a 
sponge. 

Various alcoholic and other mountants which do not 
cockle prints at all are sold, and some of them are excellent^ 
For a time a solution of rubber in benzine was very popular. 
It is very convenient. The mount and the print are simply 
covered with the solution, and the two surfaces are brought 
into contact after the benzine has partially evaporated, 
when they adhere. There is no coclding, and the opera- 
tions are very simple ; but I believe it has been found that 
after a time the rubber '* perishes" and the prints strip 
from the mounts. 

The alcoholic solutions have not the objection mentioned, 
and are to be highly recommended for small work. There 
is difficulty in using them for large work, as '^they set very 
rapidly when oooL This tendency can generally be over- 
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oomo by ncliling water to thorn, but then tlio ^ uon-cockliug '' 

proi>ortioa uro lost in part or altogctkon 

A good alcoholic mountant may be made as follows : — 
An ounce and a half of gelatine is soaked in 4 ounces 

of water till it is soft^ when it is melted by the aid of heat ; 

^ ounce of glycerine is added, and then 10 ounces of strong 

methylated spirit, the last-mentioned being added at two 

or three operations. 

Dry Mounting 

This is a term generally applied to a method of mount- 
ing introduced by A. Cowan, in which the print is applied 
with a dry mountant to a wet board. 

The prints as they come from the washing water are 
laid face downwards in a pile on a large plate of glass. A 
solution of starch, such as would be pretty thick if cold, is 
made up, and some of this is brushed with a stiff brush 
on to the back of the topmost print This print is now laid 
on one side face downwards to dry, when another is 
treated in a similar manner. These prints will dry with 
scarcely any perceptible curling or cockling. 

In mounting a card is damped, the print is brought into 
contact ^vith it^ and the two together are passed between 
the rolls of a rolling machine, when they ivill be found to 
adhere, and there will be no trouble in the way of bending 
or cockling of the mount 



Railing and Burnishing Prints 

iUmost every kind of print mounted as has been de- 
scribed is improved by rolling, whilst albumenised prints 
are greatly improved — or at any rate receive a gloss which 
some consider a great improvement — by passing them 
through a burnisher. 

Boiling machines consist either of two rollers or a 
roller and a plate. The former form of machine is com- 
monly used for small sizes, the latter for large. To give 
tho best effect the plate or one of the rollers is heated. 
Boiling machines are generally provided with arrangements 



HOUNTINO PBIKTS 



for heating the part with gas or othorvise. In rolliog 
pigment prints or any into which gelatine enters as a oom- 
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poncnt, great caro must be taken to have the imago very 
dry before it is oUowod to touch the hot surface. In bct| 




it is well to dry it in front of a brisk fire before letting it 
pass through the machine. 

Burnishing differs from rolling in that in the former 
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the surface of the print is rubbed against a polished surface 
in place of being rolled between two such surfaces. The 
burnisher is always used hot It is as a rule applied only 
to prints on albumenised paper. The biurnisher is heated 
with gas or a spirit-lamp. The gloss obtained is higher 
than with a roller, but more skill is required in working. 




The prints before they are burnished should be rubbed 
over with a sohition of 3 or 4 grains of Castile soap 
in an ounce of methylated spirit^ a piece of flannel being 
used. They lie till they are quite dry, and are then passed 
several times through the machine, enough pressure being 
put on to pinch the card pretty tightly. If the surface of 
the prints tears, it shows (1) that the surface of the burnisher 
is out of order ; (2) that too much heat has been applied ; 
(3) that too much pressure has been applied ; or (4) that 
the soap lias not been properly spread over the face of the 
print. 

Any fault in the burnisher will readily bo recognised by 
tlie fact that scratches or marks of tearing repeat them- 
selves in the same places on print after print. The bur- 
nisher may be ropolishcd by applying an oil-stone to it 

If the burnisher do not give a sufficient gloss, it is be- 
cause three is too little pressure, or the heat is not suffi- 
cient If the surface of the burnisher is in good order, 
a very considerable heat— *just such as will not scorch the 
paper-^may be used, and so much pressure that it is fairly 
hard work to turn the handle. Burnishing in this way 
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gives a very high surfuco, and generally improves the tone 
of the print considerably, making it a good deal warmer 
than it was. 

Encaustic Paste 

The object of the use of encaustic paste is to give a 
surface something like that given by the burnisher. Its 
use has greatly gone out of fashion lately, probably bo- 
cause the use of the burnisher has superseded it. It may, 
however, be found very useful, and especially to those 
amateurs who do not possess a burnisher. The process 
consists in covering the surface of the print with a thin 
film of wax. The famous photographer, Adam Salomon, 
was the first to popularise the use of encaustic paste, and 
I therefore give precedence to his formula, although it 
seems in practice to give results little if at all better than 
the very simple one that follows it :— 

Pore white wax • • • 1 ounce 

Qum elemi • . 10 grains 

. . Benzine • . . . . I ounce 

Essence of lavender ... j n 

Oil of spike • • 1 dram 

These ingredients are mixed by the aid of heat. The 
second formula ii 



White wax .... 1 ounce 

Spirits of tiu^uliiie • . . In 

A little of the encaustic paste or waxing solution is 
taken up on a piece of flannel, and is rubbed over tho 
surface of the print, which is then polished with a second 
clean piece of flannel till it assumes a burnished appea^ 
ance. 

Mounting Prints tluit luivc been Dried in Ojdieal CaiUacl 

vntli Glass 

Tliose who have read the description of tho *' rapid 
printing '' process, of tho process of printing on golatino* 
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citro-chlorido papor, and of tho Lambcrt-tyiKS x^rocoss will 
romembor that it is advised, in the case of each of them, 
to dry the prints in optical contact ivith glass. If this be 
done, there are objections to mounting the prints in the 
usual way, as a groat part of tho gloss obtained by the 
particular manner of drying is thereby lost. . It is true 
that if one of the alcoholic mountants already mentioned 
bo skilfully used, the loss of brilliancy is but slight ; still 
if it be desired to keep the full gloss, it will be well to 
have recourse to a si^ecial method of mounting. 

When tho prints can bo mounted behind cut-out 
mounts there is a very simple method of proceeding. A 
tittle margin is allowed in printing, and the print is fixed 
to the mount by this margin only, which is afterwards hid 
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by tho cut-out mount. The effect is greatly increased if 
the print is embossed^ the space behind the embossing being 
filled with a little cotton-wool to prevent the print from 
flattening out again. The'embossing is done by the aid of 
a special press such as is illustrated heroi It can be fitted 
with dies of various shax)es and sizes to suit different 
subjects. 

The best way in which to mount prints, such as those 
at i^resent under consideration, is, however, to fix tho 
mounts to the prints whilst the latter are still damp on the 
glass. If the actual mount be thin, it itself may be fixed 
to the print. Tho print is allowed to dry till it is no 
longer wet but only damp. It is then brushed over on 
tho back with a mounting solution made of gelatine, the 
oard is quickly applied, and tho two are kept in closo con* 
toot by prossura for an hour or so, after which they are 
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laid on ono sido till tho print has driod through the ciirdi 
a process of course taking time. This method is trouble- 
some in various ways^ and a better method of proceeding 
is OS follows :— 

A little margin is allowed the prints before they go 
through the various processes up to that of mounting. Very 
thin cardboard of good quality is cut to a size a trifle 
smaller than the prints. These latter are now as before 
allowed to dry till they are merely damp. One of thcso 
very thin cards is now brushed over with pretty thick 
mounting solution, and is applied to the bock of a print. 
It is kept in close contact by being placed under pressure 
for an hour, and is then allowed to dry. The two leavo 
the glass together, are trimmed together, and are mounted 
together on any kind of mount by being fixed to it with 
stiff glue round the edges. The thickness of the card* 
board in this case prevents the dampness of the glue from 
hurting the surface. 

EnanidUng PntUs 

Prints such as those just treated of,— that is to say, 
those driod in optical contact with ghiss, are said to have 
an ^* enamelled '' surface. It is not at all difficult to treat 
prints on albumenised paper in such a way that a similar 
effect is produced. All that is necessary is in fact to dry 
such prints in optical contact with glass when the desired 
result is produced, and the writer has enamelled prints by 
the simple process of rubbing French chalk over the surface 
of a plate of gloss and squeegeeing a wet print on to it ; 
but this is a very uncertain process, the print commonly 
either leaving the gloss before it is dry or refusing to 
leave it when it is. The following is a very satisfactory 
method to use :— 

Plotes of gloss a little larger than the prints are cleaned 
and are polished with French chalk. They are then coated 
with plain collodion (a special cheap collodion sold as 
enamel collodion is particularly suitable), the plates arc 
washed till all apparent greosiness has disap^yearodi and 
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iliuii tho print is squocgood wot on to it. Tiio print roadily 
•trips oir whon dry. 

Anothor xnothod which somo profor is as follows : — ^Thc 
plates aro coated with collodion as described ; but in place 
of being washed are allowed to dry. The i)rints aro placed 
in hot water. A plate is carefully levelled collodioniscd 
side upwards, and a warm solution of gelatinOi 20 grains 
to the ounce, is poured over it. A print is taken from the 
warm water and is laid face downwards on the gelatine, 
care being taken to enclose no air bubbles between the two 
surfaces. The excess of gelatine is squeegeed away, and the 
plate is set on one side to dry. 

It will bo understood that if it bo desired to mount such 
prints, they must be mounted in the manner already de- 
scribed for other prints, which are dried in optical contact 
with glass. 

Mounting Pritits in Oplieal Contact with Glass for liiins^ etc 

This is a method of mounting which is very popular 
with some. It has the effect of giving a print on albu- 
meniscd paper, or with a gelatine suriace, a wonderful 
brilliancy and transparency of shadow. The process will 
very readily be understood if I say that, in any of tho 
cases just described, where prints are dried in optic^d contact 
with glass, if special care be taken to prevent the print 
from stripping when dry, the desired result will be got. 
Then the French chalk and the collodion are left out 
in the cose of prints on albumenised paper, the clean 
glass being simply floated with gelatine, the print being 
taken from hot water, placed on to the gelatine, squee- 
geed down, and set on one side to dry. If prints on 
rapid paper and on gelatino-chloro-citrate paper be mounted 
on glass, sunply omitting the French chalking, they will pro- 
bably adhere, but thero can bo no certainty of this as tho 
oluming gives a surface which does not adliere very readily 
to glass. If, therefore, it be desired that they remain in 
contact with the glass, they should be cemented down with 
gektino solution as described for albumenised paper. 
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A vory onbctivo positivo on gloss is mado by dovoloping 
a carbon imago on i)lain glass by singlo transfori as for a 
transparency! but giving loss oxposurOi and bucking tho 
inmgo with white paper by llowing it with golatino solutioui 
and bringing tho paper into contivct with it. 

It is to bo observed that if tho best results bo dosirod 
IKitont plate should bo usedi that brown tones generally 
give tho most pleasing results in optical contact with glass, 
and that tho best stylo of framing is a narrow rim of metal 
or of wood coming right up to tho edge of the print 
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Prdiminary Note 

A roforonco to tho socond cliAptor of tins book, in 
which is given a briof sketch of tho best known photo- 
mechanical processes^ will show that the number is very 
greati and it will at once bo seen that to give practical 
working instructions for all these would involve a work 
of gi*cat lengthy oven were it possible to give such in* 
structions ; but it is not possible as^ In the case of many 
of tho procoflsesy the leading principles only have been 
publishody tho details of working have not| and to inves- 
tigate them all would take more time than any one writer 
could give to the subject. 

It is possibloi howeveri to describe a series of typical 
processes, to one or other of which all photo-mechanical 
processes are more or less allied, and the thorough study 
of which by any one wishing to take up the working of 
any photo-mechanical process, should so far qualify him 
that nothing but intelligent application is further necessary 
to him. The Woodbury process is placed first because, as 
has already been said, it is tho only truo half-tone process, 
and because it forms tho master-key for various other 
processes, of which tho first step is tho production of a 
Woodbury relief! 
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CHAPTER XXXIII 

PHOTO-MECHANICAL TRINTINO PROCESSES 

The Woodhurihiypt Process 

Preliminary Remarlcs. — A little consideration of the carbon 
pigment process will show that an impression consists not 
only of various tints or gradations of pigment, but also of 
various amounts of relief, and that if this relief were to bo 
obtained in any way, such as by casting the pigmented 
jelly in a mould, the gradation of tint or colour would 
follow as a consequence. A little further consideration 
will show that, inasmuch as the carbon image itself has 
relief, it might.be made the means of producing a moiildi 
were it first of all reproduced in negative ; and in fact tho 
first attempts of Woodbury in working out his process 
consisted in taking negative reliefs from carbon prints by 
electro-deposition of copper. The process thus worked 
gave, however, no very satisfactory results, and it was not 
till Woodbury discovered that the hardness of a dry 
gelatine imago is such that it can actually be pressed into 
lead that his efforts met with success, the impression in 
lead of course forming a mould in which an image might bo 
cast in pigmented gelatine. . 

A ditliculty is, however, that tho image in drying shrinks 
BO that its relief becomes only a fraction of what it is 
when it is wet. For this reason some steps must bo taken 
to secure a great initial relief. This is done by having a 
very thick film of bichromated gelatino with but little 
pigment in it^ so that the light may readily penetrate ii 
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When the Woodbury-tjrpe process was first worked, the 
difficulty in getting a sufficiently high relief was much felt 
At that time paper was not to be had nearly as smooth as 
it can now be obtained, and with a comparatively slight 
relief faults in the paper showed very plainly. It is now, 
however, possible to work with a relief in the final print of 

only ao^oo ^^ ^^ ^^^^ 9^ ^^^^ ^^^^i ^^^ ^ ^^^ relief of the 
print shrinks in drying by about ten times, this involves in 

tlie mould a relief of only about -^^^^ of an inch,^ which is 
one that is not difficult to get if due precautions be taken. 
It will be evident that it is necessary to begin upon a film 
at least as thick as the relief required, and that initial 
thickness of film being sufficient, the depth or height of 
relief will be greater the greater the contrast in the nega- 
tive, and the less the amount of pigment in the film. 
Indeed the pigment may be left out altogether when a 
negative of only moderate density has to he worked with. 
From a ^ thin " negative no tolerable Woodbury-type need 
bo expected. If it is necessary to work from such, a 
negative of great contrast must be got by taking a trans- 
parency from the thin negative on a slow plate, intensif3dng 
it^ taking a negative from it^ and if necessary intensifying 
this latter alsa 

I shall suppose that a negative well suited to Woodbury- 
type work has been selected, — that is to say, one in which 
the gradation is good, but in which the extreme contrast 
between high light and shadow is somewhat more than 
would be considered desirable for the production of a silver 
print 

Preparing the Sensiiive Tissue 

The following formula, which is taken from the PhoUh 
graphic News^ will bo found to give satisfactory results : — 

Nelson's transparent sheet gelatine • 3j^ ounces 
Sugar • • . . . • 1 ounce 
Glycerine 100 grains 



> PMogmphic JVew, September 14, 1883. 
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« 

Phenol . . • . . • 2 minima 

Indian ink 2 grains 

Ammonia (strongest) . • . • 60 minims 

Bichromate of ammonium . . • 300 grains * 

Water 12 ounces 

The gelatine is set to soak in about 10 ounces of the 
water. The Indian ink is dissolved in the remainder. 

The gelatine being thoroughly soaked is melted by tho 
aid of heat, and to the solution are added the sugar, gly- 
cerine, phenoli and ammonia. Tho Indian ink and water 
are then added, and lastly, the bichromate of ammonium is 
stirred in, in a fine state of powder. Sheets of patent 
plate of the size of print desired, or rather larger, are pre- 
pared by thoroughly cleaning them, rubbing one side with 
French chalk, and coating it with a film of plain collodion, 
which is allowed to dry spontaneously. 

The plates and the solution being now ready, the fonner 
are warmed and are carefully levelled, the latter is raised 
to a temperature of about 140* F., and a measured 
quantity is poured on to each plate, and is carefully spread 
over it. About ^ ounce for each quarter plate (4^ x 3^) 
will be found right, say 5 ounces per square foot 

This film is comparatively very thick, and some 
special means have to be taken to dry it rapidly, otherwise 
it would be spoiled before the water was driven from it 
The method used in drying Woodbury-type films is 
always one in which slightly heated air is caused to circulate 
first over dried chloride of calcium, then over the filmsL 
The chloride of calcium absorbs all (or practically all) the 
water from the air, which then very greedily absorbs the 
water in the films. 

Various forms of drying box have been designed for 
effecting the desired end. The illustration we give is taken 
from the Photographic News. It shows a box which will 
answer the purpose as well as any other. 

The films are ready to be placed in the box whenever 
the gelatine has set I should have mentioned that all 
operations up to the point whore the films are dry may be 
carried on in moderate, daylight ; when they are dryi they 
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most be at least as carefully guarded from light as a sheet 
of sensitised-albumenised paper i& 

The chloride of calcium is used in small fragments, 
which should he dried ju3t before they are required by 
heating them over a bright fire in an iron sand-pan or on 




a shovel The same chloride of calcium will serve an 
indefinite number of times if it be always dried before it is 
used A thermometer should be used and the temperature 
should be raised to about 80* F. ; but should never, on 
any account, be allowed to exceed 85*. 

When the films are dry, they are separated from the 
glass by i^he aid of a penknife. They are best used at 
once, or within a day or two at the outside. • Till they are 
put in the printing-frames, they must be carefully protected 
from damp by wrapping them up in tinfoil 



The Exposure 

The quality of negative suitable for use to produce 
a Woodbury-type relief has already been described. It 
should have a *^ safe edge " run round it as in the case of 
carbon printing. 

The film is placed in the fmme coUodionised side next 
the negative, and a piece of tinfoil or a plate of glass is 

8 . 
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placed on tho back of it to protect it from moisture. For 
the means of dotormining tho length of exposure, I must rofor 
tho operator to the chapters on carbon printing. An octino- 
meter must be used with tho AVoodbury tissue as with carbon 
tissue, but tho exposure must bo somewhat longer, ovon 
after allowing for the unusually dense negative that is 
recommended. It is, however, rather an advanUvgo than 
otherwiso to print in full sunshine, tho piano of the nega- 
tive being kept at right angles to the direction of tho 
sun^s rays ; in such a case tho exposure need not bo very 
protnictcd. Tho imago is visible if but little or no pig- 
ment be used, but it is not advisable to open tho framo to 
examine it, lest the tissue bo attacked by damp, which may 
have the effect of rendering it insoluble oven in hot water, 
and therefore undevelopabla 

Development of the Image 

Tho exposure over the film is ready for development^ 
which is performed in tho same way as that of a carbon 
print, but takes a much longer time on account of tho 
excessive thickness of tho film. It is necessary to attach 
the tissue to some rigid support during development^ to 
prevent it from collapsing altogether. There is nothing 
better for a support than glass, and no bettor substanco 
for fixing the tissue to tho glass than rubber dissolved in 
benzine. The thick rubber solution, which is sold in tins, 
may be used, being thinned down with benzine or benzoloi 
so that it will flow like collodion. The benzine should bo 
as pure as it can be procured. Gum, or, if it be preferredi 
para, which is a very pure form of rubber, may be dissolved 
in benzole in such quantity — perhaps about 5 grains to 
the ounce — as will result in a liquid of the consistency 
mentioned. 

- Glass plates are flowed with the solution as with col- 
lodion, but as little excess is poured off as possible, the 
plates being levelled till the rubber has set or assumed a 
'^tacking" consistency, which may take an hour or two. 
A film is now brought into contact with a rubber-coated 
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plato by bringing tho collodion side of the fonner into 
cont4ict with tho latter, caro being taken to avoid air 
bubbles by bringing one edge of the film first in contact 
with the plato if the size be small, a line from one corner 
to another opposite if it be large. Pressure is now exerted 
to bring about close contact If a rolling machine ^vith 
rubber rollers be at hand, such as an ordinary wringing 
machine, it may be used, or a machine with metal rollers 
may be used by placing a thick sheet of rubber below the 
plate and another over the image to prevent breakage. 

The development is performed solely with hot water, 
and must proceed spontaneously, patience being the great 
thing necessary. Some means must be arranged for keep- 
ing the plate under water in a vertical plane. Nothing is 
better for this than a metal-grooved box, in which a 
number of plates ca\n be developed at one time. At first 
the temperature should not exceed 110^ F., or, perhaps 
still better, 105*, and the water should be changed fre- 
quently. When the bichromate salts have all been 
dissolved away, the water coming off quite colourless, the 
temperature may be raised till eventually it reaches as 
high perhaps as 150^, or even 160*. As already stated, 
time must be allowed, the development is seldom complete 
in less than two hours, and may take as long as two days. 
The progress of the action may be observed from time to 
time by removing tho glass bearing the image from the 
w:ater. It will be readily enough seen if there be pigment 
in the film, as the image should then appear as a perfect 
transparency. If there be none, the effect is best judged 
of by passing the finger over the film, when the relief can 
be judged of. A relief without pigment has by no means 
a very promising appearance, but this need by no means 
discourage the oi)orator. 

Development should be continued when the parts of 
the film representing the high lights are dissolved away all 
but to the collodion. By this time, if the exposure have 
been rights the whole of the surface should be covered 
with modelling, but the highest relief should still represent 
the whole thickness of the film or nearly this, — ^that is to 
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say, but littlo gelatine should have been washed from the 
parts which represent the shadows of the print If tho 
exposure has been too long, great parts of the film will 
show the original surface, no gelatine having been washed 
from it at all, and prints with heavy dark shadows will 
result. If, on the other hand, the exposure has been too 
short) tho whole thickness of tho film will bo so reduced 
that tho relief will bo but sli/^ht, and only weak, i)Oor 
prints can be expected. Probably over*cxpoHuro might bo 
compensated for to a certain extent by adding a littlo 
ammonia to the developing water, as is sometimes dono in 
the case of over-exposed carbon prints. 

When it is judged that development is complete, the 
plate is rinsed for a few minutes in a stream of cold water. 
It is then placed for ten minutes in a 4 per cent solution 
of chrome alum to render it as little likely to be sub- 
sequently attacked by moisture as possible. It is then 
once more washed in cold, or tepid, water to get rid of 
the chrome alum, is allowed to drain till it has become 
surface-dry — till all drops of moisture have run from it 
that is to say — ^and is placed in a dish of methylated spirits 
to remain there for an hour. It is then allowed to dry 
like a dry-plate negative. 

When the film is quite dry, it is removed from the glass . 
by inserting the point of a penknife under one comer and 
gently dragging it away. The rubber comes with it, but 
may be removed by laying the film on a flat siirface and 
rubbing with the tips of the fingers. The rubber is thus 
rolled off in little balls. Any pin-holes in the negative or 
accidental marks which would print dark in the final print 
will show as projections on the gelatine relief, and may bo 
removed by a strip of glass broken square across, A skil« 
ful Woodbury printer may, in this way, do much to improve 
a relief, but the beginner . should confine himself to tho 
removal of such sharp projections as will result, if loft^ in 
small dark siK>ts, 

The relief having reached tho stage indicated is road^ 
to be used for the production of moulds i{i load ; but '* it 
is not desirable to make immediate use of the xeUefi •• it 
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continues to contract slowly for some hours after its 
removal from the glass plate ; and until it has attained its 
normal condition of equilibrium, it is liable to break up 
under the influence of pressure." 

The most convenient method of storing away the 
reliefs is to make up books out of envelopes ; the open 
sides of the envelopes being directed inwards towards the 
back of the book. This arrangement affords great facilities 
for indexing the subject.^ 

Production of Lead Moulds from JFoodbury Hdiefs 

For the production of lead moulds from Woodbury 
reliefs all that is necessary is a machine for pressing the 
relief down on to the lead with sufficient pressure to drive 
the hard gelatine into the substance of the metal. But 
this '* all " is something very considerable, as the pressure 
required is much greater than might be imagined — is, in 
fact^ something enoiinous. It requires a pressure of nearly 
4 tons per square inch of the surface of the relief, — that 
is to say, about 60 tons for a quarter plate, 200 tons for a 
whole plate ; the latter size being about the largest com- 
monly worked, chiefly on account of the great pressures 
required for larger sizes. 

Fortunately the manufacture of hydraulic presses for 
giving great pressures has now been brought to great per- 
fection ; the presses, moreover, being remarkably compact, 
and, considering the very great pressures given by them, 
very light. The length of stroke required for producing 
Woodbury moulds is also, fortunately, very small. A press, 
to give the greater of the two pressures mentioned (200 tons), 
may bo purchased from Tangye Brothers, of Queen Victoria 
Slroety London, for about £50. 

In addition to the press, a plate of steel is required to 

receive the relief. This may, with advantage, be an inch 

thick, or nearly so, and must be planed and scraped up as 

, true as a surfaco«plato on its upper side. It has then fixed 

to it bars of steel, to prevent the lead from spreading at 

^ PhotogmpMc iftw$^ March 21, 1884. 
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the edges when the pressure comos down ; the bars enclos* 
ing a sort of trough a little larger than the relief^ The 
annexed cut will serve to illustrate the matter. A is the 
steel plate, B, B, B, B are the steel hara, which xoay be 
^ X ^ inch in section, slightly bevelled away at the inner 
edge as shown. They ore fixed with sot screws. is tlu. 
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lead plate, polished on its lower side, and smooth on both 
sides. The platen of the machine is made just to fit witliin 
the bare B, B, E, B, so that when it comes down it cuts off 
the ed^s of the lead plates. 

The relief is placed on the plate A, the lead plate ia 
placed in position as shown, one or more thicknesses of 
millboard are placed on the top of it, the pkten is brought 
down with full pressure, and when it has been raised and 
the lead is removed, it will bo found that a perfect mould 
has been produced, and then ma/ be multiplied alraoat 
indofinitoly, 

The best moulds are produced when the tollef is kid 
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with the collodioniscd side next to the steel plate ; but if 
all the steps of the process be foUowedi it will be seen that 
the result is a reversed print If this be objectionable two 
courses may be followed. In the first instance a reversed 
negative may be produced. As the ordinary run of 
negatives are too thin for good Woodbury-type work, and 
as it would be objectionable to intensify them, thereby 
destroying them for ordinary work, it is very often ad\is- 
ablo to reproduce the negative, getting one showing greater 
contrast than the original as already described. If this be 
done, the opportunity should always bo taken to reverse 
the reproduced negative, by taking either the transparency 
from the original negative or the reproduced negative from 
the transparency in the camera; whichever is done, the 
plate photographed from being turned with its film away 
from the camera. 

If this be not done, the relief must be laid on the steel 
plate, with the collodion side uppermost^ and the first few 
moulds must be rejected. Those following will be to all 
intents as sharp as if produced with the collodionised side 
downwards. 

The printing from a Woodbury mould is performed in 
the same way as that from a Stannotype relief, and is 
described in the next chapter, which treats of the latter 
process. 



OIIArTER XXXIV 

"SmIOTO-MECIIANIOAL PllINTlNQ PROCKSSES— Cwi/fnWfrf 

Slanmlypc 

General Princijdes. — Tho rcador of tlio lost clmptor ivill 
havo perceived that the necessity for a hydraulic press in 
working the Woodbury-typo process is quite enough to pro- 
vent it from becoming popular, in tho sense of being 
worked by a number of photographers producing only on 
a small scale, or by amateurs. The object of tho invention 
of the Stannotype process (also by Woodbury) was to do 
away with the necessity for the press. 

A consideration <.i tho principles of tho Woodbury 
process will make it evident that were the gelatine relief 
produced from a positive, in placo of from a negative, and 
could this relief itself be used as a mould for the direct 
production of prints, nothing further would be required. 
Now the only objection to the use of the gelatine relief 
itself as a mould is that the direct contact of tho ink or 
pigment used in printing — which consists merely of gelatine 
and coloiuing matter in water — ^would destroy it, by reason 
of wetting it This difficulty was overcome by Woodbury 
by the expedient, which appears as one that would bo 
adopted as a matter of course after it has been expkmiedi 
of protecting the relief by a sheet of tinfoil pressed into 
close contact with it 

The Traru^reneif 
As has already been said, the relief to bo printed- from 
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diroct must bo iiroducod from a transparency, or dio-positivo, 
in placo of from a ucgativo. This transparency may be 
made by any of the well-known processes for mc'dcing 
transparencies. The same characteristics are required as 
for a negative for the Woodbury-type process — namely, a 
great range of density. Moreover, if a reversed print be 
not admissible, the transparency must be reversed. It 
must therefore, uule&s the negative is a reversed one, bo 
proimred in the camera, or by single transfer in carbon. 
The last-mentioned process is the most commonly used — ^a 
car1)on transparency being produced and being intensified 
with permanganate of potash, as already described in the 
chapters on carbon printing. Probably gclatino-chloride 
plates would give very good results. 

In whatever way the transparency is produced, it is 
necessary that it should have an edging of clear glass, and 
also that the highest lights should be quite clear. The 
edging may be | to fV ^^^^ ^^ width. If the high lights 
be not quite clear, the high lights of the final prints will 
not be clear either ; or, to speak more precisely, ilf the high 
lights be not as transparent as Uie edging, they ^nll not 
print white. If both have a slight tint of the same 
depth no ill will result 

The Belief or Mould 

A suitable transparency having been produced, a relief 
is made from it in precisely the same manner as that 
described for the production of a Woodbury-type relief. I 
should perhaps, however, explain that the method described 
for making the tissue or sensitive film is only one of many that 
are in use. For example, the film may be first dried mthout 
the addition of bichromate, which may be afterwards added 
by sensitising in a 6 per cent solution of that salt The 
tissue may be prepared by thoroughly wetting a piece of 
paper, laying it on glass, running the gelatinous solution on 
the paper, stripping the two together from the glass, hang- 
ing them up to diy in an ordinary room, and afterwards 
sensitising. I believe Woodbury himself used shallow glass 
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dishes which ho slightly graosed, into which ho ran tho 
gelatiuo solution. Ho allowed this to dry, then brought a 
piece of damp paper into contact with tho upper surfaco. 
The paper adiieredi tho thick film of gelatine was drawn by 
it from the mould, the paper quickly driedi when the result- 
ing'^ tissue was sensitised in a solution of bichromate of 
potash and dried. 

Of course, when paper is used as a support^ tho sido 
remote from the paper is brought into contact with tho 
negative, that sido is afterwards attached to glass either by 
india-nibber solution, as already described, or by coating . 
the glass with gelatine containing a very small quantity of 
bichromate in solution and drying the film in sunlight. In 
tho latter case the tissue is attached to the coated plate by 
bringing tho surface of the former and the coated surfaco 
of the latter into contact under water, removing them to- 
gether, and leaving them for some time under pressure. 
These operations will be found fully explained in tho 
chapters on the carbon process. 

When paper is used as a support^ it will, of course, 
detach itself from the tissue as soon as development 
begins. 

The tissue having been prepared by any of the methods 
described, exposed, developed, and dried, is allowed to 
remain on the glass plate, which should be thick and 
quite flat 

It is now only necessary to coat tho surface with tin* • 
foil when the mould is ready to be printed from. 

If only a few impressions — say a hundred or two— are 
required,, ordinary tinfoil will serve tho puri)Ose ; but if a 
great number be needed, steelfaced foil made spedally for 
Stannotype work should be used. 

A piece of the foil a little larger than tho relief is exam- 
ined by holding it in front of a light to see if there are 
any pin-holes. If there are any it must bo rejected, as tho 
smallest pin-hole would allow tho gelatine under tho tissue 
to get wet^ and would, if it led to no worse result, produce 
a white si)ot on each print from the swelling of tho 
gelatine. * 
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Tho tinfoil is laid out on a piece of glass, and is flattened 
with A velvet hat-brush or a piece of velvet stretched over 
tho ball of the thumb. The relief is then prepared in the 
following way: — ^The edging, which is in high relief, is 
coated with a tliick solution of rubber in benzine or in 
chloroform. When this is set, the whole surface is flowed 
with a thin solution of ru1)ber, in the manner usual with 
collodion. Tho best nibber to use is gum para, and a 
good strength of solution is 2 grains to the ounce. Pure 
Ijonzine will do very well as a solvent^ but chloroform is 
preferred by some.* 

Whenever this film has set the sheet of tinfoil is brought 
carefully down on to the surface of the rubber, it is smoothed 
into rough contact with tho velvet brush, and then is 
brought into intimate contact by passing tho plate bearing 
the mould and the tinfoil sheet between two rubber rolls, 
tho ordinary domestic wringing machine serving every pur- 
])oso« The rolls are opened, the plate is inserted, and the 
rolls are closed across the middle of it. They are tlien 
worked first one way then the other for two or three times, 
when the mould may be looked upon as complete. Before 
printing from it, it is carefully oiled with a rag dipped in 
olive oil, which has been thinned do^vn by the addition of 
about an equal quantity of thin paraffin oil. 

Printing from IFoodhmj and Stannolype IteUefs 

As has already been said, tho process of printing from a 
relief is in fact a process of casting. Into the relief or 
mould a certan portion of a solution of gelatine and pig- 
ment is poured, paper is placed over this, by pressure the 
excess of pigmented gelatine solution is squeezed out^ and 
what remains is allowed to set. It adheres to tho paper 
and comes out a perfect castvig of tho mould, showing relief, 
and, as a secondary consequence of this relief, gradation of 
colour. 
. The first essential for printing from reliefs is a suitable 

. * Boo an oxcoUoiit aorios of articloa on Stannotypo running tlux)ugh 
tUo BriliiK Journal qf Pliotography for 1884« 
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paper, one that is with a perfectly smooth surface. To 
begin Avith, a good paper of even texture is selected^ such 
as Rines's photographic paper. This is then treated with a 
*^ lac '^ or sort of varnish which is made up as follows : — 
*^ 4 ounces of bomx and an ounce of carbonate of soda are 
dissolved in 3 pints of water. The solution is heated to 
the boiling-pointy and a pound of white shellac is added, 
the boiling being continued till tlie whole is dissolved. 
When cold| the liquor is made up to its original voluuiOi 
and a little carmine is added to give it a faint tint ; this 
being an advantage, as it renders it easy to distinguish tho 
coated side of the paper.'' The coating is then performed 
in the followng manner : — 

'* The room in which the coating of the paper is carried 
on should be kept warm ; it is not desurable that the tem- 
perature fall below 90"" F. The solution is filtered into 
a tolerably deep dish, this being inclined a little so as to 
give an increased depth jot liquid in that part of the dish 
next the front edge of the table. Two sheets of paper are 
now taken and are held by opposite corners, so as to keep 
two edges in close contact^ and this double edge is quickly 
immersed in the shallow part of the dish, after which tho 
two sheets are rapidly drawn forward and brought out of 
the solution at the deep edge of tho dish. The sheets 
adhere at the edges, but the liquid does not penetrate moro 
than an eighth of an inch from tho borders. The doublo 
sheets are now pinned up to dry, when they are separated, 
the most convenient course being to cut off a slip one-eighth 
of an inch from one edge and then to use a paper-knife. 
• . . Still another coating is required. ... A kind of 
emulsion of gelatine and resinous matter is made by dis- 
solving 1 part of gum benzine in 10 parts of alcohol. 
After the solution has been filtered, it is mixed with a 
warm solution of 1 part of gelatine and 9 parts of water, 
care being taken that violent agitation accompanies the 
mixing. Tho milky fluid is applied to tho surface of the 
lac-coated paper by means of a soft cloth, it being sufficient 
to thoroughly moisten the surface.''^ 

^ Photographic Netotf April 10, 1884. 
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The paper after it has dried requires now to be carefully 
rolled by passing a set of alternate sheets of paper and thin 
pdishod steel plates through a powerful rolling press. Tbo 
paper, af^r it has bcoti prepared as described, must be 
handled vith the greatest care, as the smallost roughness 
produced by crumpling it will show as a blemish in the 
finished priiiL 

The next nocossity for printing is a press. This is a 
comparaUrely umple pioco of machinery. In fact, any press 
working with a i^ten which will givo a moderate pressure, 




wm 



u applicablo for Woodbury jirinting, but tho press specially 
designed for the work and illustrated here will be found 
the most convenient. 

It will bo seen tlint tho press has something of the form 
of an ordinary letter copying pross, but that the bow or 
arch is hinged at ono end, so that it, with the platen, can be 
ruscd up. There aro also three nuts on the screw. The 
object of these three nuts is to obtain (1) adjustment of 
distance between the bed of the pross and tho platen — ^in 
which latter is inserted a thick sheet of plate glass— for 
dilToront thicknossos of mould ; (2) adjustment of angle of 
tho platon in case of want of parallelism betwoon the two 
faces of the mould ; and (3) adjustment of pressure to a 
desired amount^ wUoh can then be repeated by simply 
lowering the ardi. 
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Tho mould is placed on the bod of tho prcsSi a picco of 
wet cardboaixl being placed under it to prevent breakago 
if it bo a Stannotype mould. The three sci*ew6 are loosened 
and the platen is allowed to come down on the relief. Tho 
screw immediately below tho arch is now screwed upwards 
with some force. This applies tho pressure. Tho top 
screw is now tightly screwed do>vn. This connects tho 
screw rigidly with the arch of the press. The lower screw, 
which clamps the ball-and-socket-joint connecting tho 
screw witli the platen, is now firmly turned home, when tho 
platen is found to bo rigidly connected with the arch, so 
that it will always come down with the latter to precisoly 
the same position. 

The ink or pigment has next to be considered This is, 
as has already been said, simply gelatine, water, and colour* 
ing matter. A hard gelatine should be selected. Heinricli's 
gelatine for emulsion work will be found very suitable, and 
1 part of this is dissolved in 5 parts of water. The 
amount of colouring matter required can only be discovered 
by experiment as it varies with the depth of the mould, 
being less the deeper the mould. As a rule Indian ink 
forms the body of the colour, and tone is given with 
carmine or some such colour. To save the trouble of 
grinding the ink, the liquid form sold by colourmen may be 
used, or " colour for carbon printing " may be obtained 
ready mixed to the required tint and tone from Newman, 
24 Soho Square, London, W. A first trial may be made 
with so little colour in the ink that a drop of the com- 
pound on a sheet of glass is still somewhat transparent 
^•[George Smith, who is an authority on Woodbury-type 
printing, uses, for producing lantern slides by the process, 
a ** lamp-brown," got by collecting tho smoke from tho tip 
of the flame of a small lamp burning benzine. The colour 
is very rich, and has the advantage of undoubted perman- 
ence, whereas, if carmine be used to give tone to lamp-black, 
the redness of the colour may fade through time, leaving 
black only. He also adds a little bichloride of mercury 
to the ink which prevents the gelatine from decomposing 
or becoming mouldy. 
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Tho jollyi consisting of 1 part golatino, 6 parts water, 
will work woll in summer, but may bo found too stiff in 
winter. In this caso moro water is added and also more 
pigment. 

All being now ready for printing, and the mould having 
been oiled with the oily cloth already mentioned, the arch 
and platen of the press are lifted, enough ink is poured 
into the mould to form a i>ool of about half the diameter 
of the picture, a sheet of paper is carefully laid on it, some- 
what as a sheet of albumenisod jiaper is laid on the silver 
buth, the platen is brought down, and the whole is left for 
a few minutes to allow the gelatine to melt The print is 
then removed and is examined to find if tho ink has been 
rightly compounded and if the press is proi)erly adjusted. 

If the edges are not white, it shows that the pressure is 
not suflicient, or that the jolly is too strong. The pressure 
should be readjusted, screwing the screw immediately under 
tho arch more tightly up than before. If the same defect 
still shows, the ink must be diluted with water. If the 
impression is generally too lights it shows that more colour- 
. ing matter is requred in the ink. If the impression shows 
clear margins, but is generally too dark, it shows that there 
is too much colouring matter in the ink, and it must be 
diluted with jelly containing no colouring matter. Any of 
these points which require it having been adjusted, printing 
may proceed regularly. The oily cloth is wiped over the 
mould after each impression has been taken. The speed of 
printing is limited by the time required for the gelatine to 
set. When large numbers of prints are required, a number 
of moulds and presses are used, these being filled and 
emptied in succession. The thick edging of ink that 
adheres to the prints is removed Avith a spatula, and is kept 
for future use, as is also the ink that finds its way into the 
grove around the platen of the press. The prints are com- 
monly treated by immersion for five minutes in a 3 
per cent solution of common alum before they are dried, 
so as to render them insolubloi and therefore less liable to 
bo attacked by damp. After they have passed the alum 
bath| they are rinsed in water and are allowed to dry spon- 
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taneously. They are improved by heavy rolling after they 
are dry. 

The only drawback of theWoodbury-type andStannotypo 
processes is that it is not possible to get large surfaces of 
pure white, or of an even very light tint, and specially is 
this difficult at or near the margin of the picture. For this 
reason vignettes cannot be printed by these prooessea 
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CHAPTER XXXV 

PIIOTO-MECIIANICAL PRINTING PROCESSES — Contintitd 

PhoUhUtJiographjf 

Genial Principles. — The photographer, who has no know- 
ledge of ordinary lithographji can scarcely expect to be able 
to work photo-lithography, unless he call in the assistance 
of a skilled lithographer. 

To give full instructions in lithography would be quite 
out of place here. Indeed, it would involve a complete 
treatise quite as long as this whole book. I shall, how- 
over, explain very briefly the manipulations of the simplest 
lithographic work, and refer the photographer to an excel- 
lent manual on lithography for further aid — namely, Tlie 
Orammqr of Lithography.^ 

The principles on which the process of lithography 
depend have been very briefly explained in the introduc- 
tory chapters. The following are, briefly explained, the 
actual manipulations : — 

On a lithographic stone (which is a slab of a particularly 
homogeneous limestone found in certain parts of Germany, 
carefully ground on one surface) a drawing is made, or 
writing, etc., is done with an ink which consists essentially 
of grease dissolved in water by the aid of soap, which latter 
has the effect of rendering oily substances soluble in water. 



- ^ The Orammar of LUkographj/t a practical guide for the artiatand 
printer, by W. D, Richmond* London : Wyman and Sons^ Great Queen 
Street, lancolna Ian Fields, W.O., 1880. 

T 
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• 

The ink contains black colour merely for the purpose of 
making the marking on the stone quite cleari and of enabling 
the dniughtsman to see what he is doing. The designs 
must be reversed. The surface of the stone is now treated 
with very weak nitric acid to etch it as is said. The pro- 
cess is, however, not in reality an etching one— or rather, 
although the acid docs very slightly etch or eat into the 
stone, this etching is not apparently the really useful func- 
tion of the acid. What it further does, and what is its 
essential function, is to neutralise the alkalinity of the soap^ 
which in reality amounts to decomposing it Soap consists 
of a combination of oil and alkali, the alkali being in exccsSi 
so that a certain quantity more of grease can be dissolved, 
or perhaps it would be more strictly correct to say emul- 
sified in a solution of the soap. "When, however, the alkali 
is neutralised, the oil of the soap itself, and also any oil or 
grease that may be emulsified in it^ are dejiosited. The 
application of the acid to the stone then releases the oil 
and grease, which sink into the substance of the stone, so 
that no amount of washing will eradicate it. Besides fluid 
ink crayons or *' chalks" may be used for dra^ving on the 
stone. These may be looked upon really as solidified ink. 
The stone having been etched is ^'gummed," — that is to say, 
is washed over with a thick solution of gum-arabic in water. 
The precise action of the gum seems scarcely to be under* 
stood, but it is essential to the efficient working of the 
process. Tlie gum " takes'' on the parts of the stone 
where no ink has been, and appears almost to form a com- 
bination with the line. At any rate it cannot be washed 
out of it again with water. 

Zinc may be used in place of stone, the surface of Uio 
plate being, as a rule, previously grained with sand, and 
the gum solution being ro]))acod by a mixture of gum, nut* 
gall extract, and phosphoric acid. 

Whether stone or zinc be used, the printing is performed 
in the following manner :— - 

The surface is damped and is *' inked up " by a roller 
which has been inked on a slab, on which is spread a film 
of lithographic printing ink This ink consists essentiall/ 
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of a mixture of colour (gonerally lamp-black), vith "vor* 
nish," the varnish consutiDg simply of linseed oil thickened 
with heatk 

The ink "takes" only on the parts that have been 
drawn upon and when a sheet of paper is Inou^t to bear 




on tlio stirfoco with sufficient pressure, the ink is taken up 
by the paper, giving a perfect impression. The operations 
of damping, iiUung up, and printing may be repeated in- 
definitely. 

The machine used for printing is a very simple one, and 
as it ii the wime as ii used for printing photo-lithographic 
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transfers, and may be used for collotype work (to bo treated 
of hereafter), an illustration of it is given. 

Here £ is the bed on which the stone is laid. This bed 
can travel from end to end of the f ramOi A, A, being caused 
^ 80 to do by turning the handle H. 

In travelling it passes under the ** scraper box ** G, which 
contains the scraper. This latter is simply a strip of box- 
wood, the length of the scraper box 3 or 4 inches deep 
and about 1 inch thick, faced on its lower edge with a 
strip of leather. 

In printing, the bed is caused to travel under the scraper, 
being pressed upwards by a mechanical contrivance actu- 
ated by the lever J. This causes the scraper to rub the 
back of the paper, which is placed on the stone with an 
even pressure. 

F is the tympan frame, whose function is merely to hold 
a stretched piece of leather or thin sheet metal to be intor 
posed between the paper and the scraper, so as to protect 
the former from being torn or otherwise damaged. 

■ 

lAthographic Transfers 

It has already been said that if drawing or writing bo 
done directly on the stone it must be reversed. To obviate 
the necessity of writing, etc., in a reverse direction — ^a thing 
requiring some practice — the transfer method is used. 
Paper is coated with gelatine, gum, or starch, or mixtures 
of these, and of various other substances. Almost any 
substance which can be drawn on with lithographic ink, 
into which such ink will not soak, and which can be after- 
wards dissolved away by cold or warm water, will serve, 
the object being to interpose a soluble film, afterwards re- 
movable by the application of water, between the paper and 
the design in lithographic ink. 

The design being produced on the transfer paper, the 
latter is damped and is brought into contact with the 
stone, which may be dry, damp, warm, or cold according 
to the nature of the transfer paper and various other eir- 
cumstances. The stone or jdno plate and transfer pi^r 
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are now passed several times through the machine. The 
paper is removed by thoroughly damping it and treating 
it with warm water, and the composition is also washed 
away, leaving the design only on the stone, which is then 
etched, gummed, and printed from in the usual way. 

Transfers can also be taken from type work, woodcuts, 
etc., by taking impressions on these from transfer paper, 
and transferring these impressions to stone or zinc 

Photographic Transfers from lAiie Subjects 

The principle on which photographic transfers from line 
subjects are made will now readily be understood if briefly 
described. 

Photographic transfer paper is prepared like ordinary 
transfer paper with gelatine, with sometimes additions of 
starch, gum, albumen, etc. It is, however, different from 
ordinary transfer paper, in that it is rendered sensitive by 
the addition of some bichromate of potassitmi or anunoniuuL 
The sensitive paper is exposed under a negative of a line 
subject, when the nature of that part of the surface affected 
by light is modified in a peculiar manner. If the exposed 
transfer paper be now rubbed all over with lithographic 
ink, this ink may subsequently be washed away from the 
portions which have not been acted upon by lights but 
adheres to those parts which have, so that an image in 
ink which may be transferred to stone is obtained. 

I give several formulaa for composition wherewith to 
coat paper for photo-transfer films — 

Nal. 

Pure gelatine . • • • 1 ounce 

Bichromate of potash • • • I t> 

Water • • • • .15 ounces 

The gelatine is soaked in 10 ounces of the water, the 
bichromate of potash is dissolved in the other 6 ounces. 
When the gelatine is thoroughly soaked it is melted with 
beati and to the solution is added the bichromate solution. 
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This solution is ])ouro(l into n diHli at a tom])omtiiro 
Bufliciontly high to koop it nioltiul till an many NhootH of 
paper M aro required have been iloaled on it an (loHoribcd 
for albumonising pai)or (sco Chapter VII. p. 00). Tho 
l)a])cr is dried in tho dark, and is ready for use when dry. 

If it bo preferredi tho bichromate may bo omitted ; and 
the tissue when dry may bo sensitised on a per cent 
solution of bichromate of i)otaslL 

No. 2. 

The paper prepared with sensitivo gelatine and driocl 
is aftorwaixls coated with tho following solution h-— 

Albumen • • • • • 3 ounces 

Ammonia (strongest) • . . 100 minims 

Potassium bichromate • . IGO grains 

Water . • . . • 10 ounces 

Tho albumen is switched and iiitered as for albumonis- 
ing paper (see Chapter VIL), but of course has no salt 
added to it^ Tho i)otassium bichromate is added to tho 
water, and tho water and albumen aro mixed. 

No. 3. 

Pai)or is coated with a simple solution of golatino, which 
may bo made of a strength of 10 per cent. This paper is, 
after the gelatine has sot, treated by immersing it for ton 
minutes in a saturated solution of common alum. It is 
then washed in cold water, is dried, and is given a second 
coating of sensitive gelatine made up as by formula No. 1. 

The Negative. — ^Whichever formula is used, a negativo 
has first to be prei)ared of tho subject to bo reproduced. 
This negative should show the lines quite clear, and tho 
rest of the film very dense and opaquo. Either wot plates 
or very slow dry plates will be found to bo tho best for 
producing such negatives. 

Exposure of the Sensitive Transfer. — ^Tho sensitivo i)a|)or 
is exposed in tho usual way. As tho imago is visible Uioro 
need be no difficulty about this. Tho colour of tho unex* 
posed paper is of course yellow on account of tho presence 
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of tho 1)iuhroinAtQ Bait, In tlio coso of tho first two for* 
iiiuko tho printing munt bo carrioil on till tho lino8 Msumo 
A (loop lawny colonr. In tho cubo of tho tlunl, tho oxposiiro 
is not carried 8o far, but is stopjiod whoii rooching what 
may bo callod a fawn colour. 

Ifding and Development of the Tuiw/er.—Tiho transfer 
Iia]H)r is dovoIo))od in a slightly diflforont manner according 
to the manner in which it is prcjxired. For either of the 
first two formulsd it is necessary to cover the whole face of 
the i^iyoT with a thin film of transfer ink The ink may 
bo laid ou with a Bpongo, tho object always being to secure 
a very thin and oven layer. The right thickness is indi- 
cated by tho fact that tho imago is just visible through tho 
ink but is no more than visible. The best way in which 
to get an even coating is probably to ink up the smooth 
face of a stone or metal plate with a lithographic rollori to 
place the face of tho sensitive tmnsf or in contact with this, 
and to pass tho stone or ])late through the press. 

The next part of the process consists in the removal of 
the ink from those i)arts of the transfer which have not 
been acted on by light. To ellbct this, if foimula No. 1 
has 1)eon usedi tho transfer is floatedi inked side upwards, 
on a bath of water heated to about 100* F. After a time it 
will bo soon that tho surface stands in relief, the lines show* 
ing as depressions. Tho tmnHfer is now removed, and is 
laid — ^still with tho inked side upwards— -on a stone or 
other convenient surface. Warm water is poured on to 
tho surface, when, by tho aid of very gentle sponging with 
a soft sponge, the ink will come away from all parts of the 
surface except those representing tho lines. The applica- 
tion of the warm water is continued till all the gelatine is 
removed from the whole of the surface whence the ink has 
been washed. Tlie sheet is then very thoroughly washed 
in several changes of cold water, and is hung up to dry, 
when it is ready for application to the stone. 

Some prefer to wash away the ink by the application of 
warm gum-water with a sponge, beginning to pour hot 
water on the surface only when the lines akeody stand 
clearly ouU 
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If formula No. 2 has boon used hot wator is unnecessary, 
albumen being soluble in cold water. TIio process is just 
the same as that describedi but cold, in place of hot, water 
is used. Tlio paper is, that is to say, first floated, inked 
side upwards, on cold water, it is then laid on a stone, and 
the surface is washed with cold water. 

The proceeding in the case of formula Na 3 is quite 
different, the transfer being inked up in such a way tlmt 
from the first the ink takes on the lines only. The name 
of Papyrotype has been given to this process. 

After exposure, the transfer is merely drawn through 
water. It is then squeegeed on to a lithographic stone or 
any other smooth surface, the edge next the operator being 
fixed to the surface by a little ^^ cobbler's wax'' or any 
other convenient cement 

A roller, which is either one covered with velvet or is 
of the composition of glue and ti'cacle, or gelatine and 
glycerine, commonly used for making inking rollers for 
printing machines, is rolled on a slab, over which has been 
distributed very evenly an ink consisting of— 

Best lithographic chalk ink • • 4 ^mrts 
Palm oil . . • • • 1 pint^ 

Tlio transfer is now carefully surface dried with blotting 
boards, and the roller is passed many times over it, working 
always away from the operator so as to keep the paper 
stretched. The lines gradually blacken, whilst the ink, 
if everything goes as it should, does not take on the 
rest of the surface at all. If the finest lines refuse to ink 
up, a thinner ink may be used till they do. Whenever the 
design is quite distinct in all its parts, the process may bo 
considered as complete, and the tnmsfer is hung up to dry. 
When dry the whole surface is exposed to light to render 
it insoluble. 

Ttansf erring the Image to the Stone. — By whatever method 
the transfer is made, the image is transferred from it to the 
stone in the following manner :— 

The preparation of tlie stone is a regular pieoe of 

> Abnoy*s ItulrwiiofM in PKotographif^ i»» 218. 
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ordinary lithographic work, which it is not proposed to 
describe here. It consists simply in obtaining a flat| 
polished surface by grinding, etc. 

The stone being ready to receive the transfer, the paper 
bearing the image is damped from the back. This may be 
done by laying it face downwards on a sheet of clean paper, 
whilst a damp sponge is worked over the back, or by first 
very evenly damping a piece of stout printing paper, laying 
this on the back of the transfer, a sheet of zinc or other 
waterproof material on the top of all, and leaving them 
together for some time. 

The stone is warmed either by placing it in front of a 
bright fire or by pouring hot water for some time on the 
face of it In the latter case time must be allowed, after 
pouring the water on, for the heat of the stone to drive oil' 
the last of the surface moisture. 

The stone is now placed on the bed of the machine, care 
being taken to so adjust it, if necessary, by packing paper 
between it and the bed, that its surface is quite parallel 
with the edge of the semper, and with the line of motion 
of the machine ; in other words, that the pressure of the 
8cra])er will be even over every part of it. 

Tlio damp transfer paper is now laid on the stone, great 
caro being taken that it does not move after the two 
surfaces have first touched. The tympan is brought down, 
and the bed of the machine is travelled under the scraper 
several times, the pressure of the latter on the back of the 
transfer paper being increased ' at each stroke by bearing 
more strongly on the lever. The scraper is now turned 
end for end in its box, and the bed is travelled several 
times more under considenible pressure. 

The back of the transfer paper is now liberally wetted 
with water, and after a little time it will be fouiid that it 
can bo removed, leaving the image on the stouQ. If cold 
water will not serve to render it removable, hot water may 
bo used. 

Inkiiig up ih /m;?reMU7n.— Wlienever the paper has been 
removed, the surface of the stone is wetted with gum-water 
applied with a sponge. The gum-water is simply a solution 
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of gum-arabic in water, and is made by allowing the giun 
to soak for several days in cold water. The precise strength 
of the solution is not of groat consequence ; it is generally 
made up to a consistency something like that of olive oil. 
The stone is now allowed to cool, and is left till the gum 
is dry. 

The roller which is used for " inking up '* in lithography 
is represented in the cut. It consists of a wooden rollor 




with tapered handles at each end covered with flannel and 
then with calf-skin. It is held by the two leather handles 
shown in the cut, which allow it to revolve freely if desired, 
but permit^ also of the application of a certain amount of 
drag by simply closing the hands on them. 

To get the roller into condition for work, the leather is 
saturated with olive oil or some grease that will not dry 
out, and is then rolled continuously for several days on a 
slab covered with lithographic varnish, the varnish, which 
adheres to the leather, being occasionally removed by 
scraping it off with a blunt knife. When a roller has to be 
laid on one side, after work, it is covered with tallow or 
lard, which is removed before work is begun again. 

The gum -water being quite dry on the stone, what 
remains on the surface is washed away with a damp cloth, 
the surface of the stone is evenly damped, and whilst it is 
damp, is inked up with ordinary lithographic ink, by pass* 
ing the roller first over a slab on which such ink has been 
very evenly distributed, and then over the surface of the 
stone, which surface must bo kept quite damp during this 
tim^. 

Etching tlie Stone. — ^The etching is done with a very 
weak solution of nitric acid. No precise strength of solu* 
tion can bo given. It is commonly directed to make the 
mixture of nitric acid and water *^ about as strong as lemon 
juice," but those directions can scarcely be considered as very 
definite. The following test may, however, be applied :— 
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A drop of the acid mixture is placed on the margin of the 
stona If effervescence begins at once the acid is too 
strong. If there is no visible effervescence, even after some 
time, it is too weak. If a slight effervescence shows itself, 
after a few seconds, the strength may be considered as right 

The acid is spread over the face of the stone with a 
sponge, is left on it for a few seconds, and is then removed 
with a damp cloth. Gum -water is once more applied, 
allowed to rest on the stone for some time, is wiped off, 
and then the stone is. ready to be printed from. This 
operation cannot be described in all its detail here. It 
consists in damping the stone, inking up the image vrith 
the roller, applying paper, generally slightly damped, bring- 
ing down the tympan, and travelling the bed so that the 
scraper is brought to bear on the back of the paper, and 
removing the now complete print These operations go 
on continuously, gum-water being applied to the stone if it 
be desired to interrupt the printing for even a little time. 

The inking of the stone is the part of the operation that 
requires most skill To indicate the variations in result 
producible by variation in manner of rolling and in the 
extent to which the ink is thinned with ''varnish.'' I 
quote from the Cframniar of Litlwgraphy my reason for so 
doing being that what is said of inking a lithographic 
stone will, for the most part, apply also to collotype print- 
ing to be hereafter described. 

" 1, Bearing heavily on the roller ' feeds ' the work more 

rapidly than bearing lightly on it 
'* 3| Light pressure on the roller transfers but Uttle ink 

to the stone, and also takes off some part of 

that which has been previously applied by heavy 

rolling. 
''Sy Slow rolling produces similar results to heavy 
' rolling. 

'* 4, Quick rolling produces similar effects to light rolling, 

consequently— 
'' 5| Slow and lieavy rolling combined produce the maxi- 

mum feeding effect upon the work ; while 
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^Gf Quick ami Ivjht rolling- combined has the greatest 
effect in clearing an over-inked job and making 
the work look sharp. 

•• A, Too imie ink upon the roller will produce gray im- 
pressions under ordinary conditions of rolling. 

^B, Too mwh ink will, on the contraryi givu smutty 
proofs. 

" C, Thin ipik feeds the work very freely, and if too freely 
used will cause it to thicken and grow smutty. 

*\D, Sh'ong ink leaves the roller with difficulty and 
necessitates slow and laborious rolling.'' 

Summing up— 

^ Slow heavy rolling with Udn ink will produce the maxi- 
mum effect that can be obtained under similar 
conditions of temperature, and— 

** Quick light rolling with strong ink will have the greatest 
possible tendency to bring the ink away horn the 
stone.'' 

Photo-Zincography 

The opemtions in zincography are very similar to thoso 
in lithography, a sheet of zinc from ^^ to ^ inch in thick- 
ness being used in place of the stone, the surface being 
grained for direct writing or drawmg, polished, as a rule, 
for transferring. 

The transfer is laid down precisely as directed for stone, 
after which it is etched with the following solution :-— 

Decoction of nut-galls . . • f pint 
Solution of gum (thickness of cream) | „ 
Solution of phosphoric acid . . 3 drams 

The nut-gall decoction is made by steeping 1 ounce of 
bruised nut*galls in 1 pint of water for twenty-four houra. 

The solution of phosphoric acid is made by placing a 
number of sticks of phosphorus in a shallow bottle and 
pouring in watetr till the sticks are half-immersed, corking 
the bottle with a cork having a notch down one side to 
admit a little air, and leaving the bottle to stand for several 
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days. Tho water is thon a weak solution of phosphoric 
acid, the thing desired. Tho same phosphorus may be 
osecl a mimber of times. 

Tliis catching fluid is applied in the same way as is the 
weak acid to the stone. It is washed off and then the 
zinc plate is gummed in ; it is dried by the application of 
heat and we proceed as follows : — 

With a cloth moistened in turpentine, to each ounce of 
which a few drops of olive oil have been added, the surface 
of the plate is >viped till the image nearly disappears, care 
being taken to remove none of the gum. 

The ink roller is now applied, when, the surface being 
dry, the whole of it will bo blackened. Whenever it is 
evenly black water is sprinkled on it and the rolling is 
continued, when the image begins to be cleared out again, 
the ink being rapidly removed from all parts which have 
not been impressed with transfer ink. 

Printing now goes on exactly as described in the case 
of a stone. 

Photo-IAthoffi^aphif in Half- Tone 

Strictly speaking, photo-lithography in half-tone is an 
impossibility, or at least a thing no means of doing which has 
as yet been discovered ; but it will readily be seen that if by 
any means a photograph in real half-tone is translated into 
a representation of half-tone by dots, cross-lines, stipple, or 
such-like, as Ave have it in various kinds of engravings, 
this could readily enough be reproduced by lithography, 
being, of course, transferred by the methods just described 
on to stone or zinc. 

There are various methods of producing grained inter- 
polation of half-tone, some of which are suitable to litho- 
graphy, whilst some, from the exceeding fineness of the 
groin, ore not the result of an attempt to use them being a 
dogging of the impression. 

A special chapter will be devoted to the question of the 
different methods of obtaining grain applicable to litho- 
graphy, and here I shall only say that if a grained stow 



286 PHOTO-MECHANICAL PRINTING PROCESSES 

be used in place of a polished stonei and an impression on 
transfer paper from a half-tone negative be transferred to 
it» an image will be the result^ which, although very im- 
perfect as regards half-tone, may serve as a basis for hand- 
work. 



« t 



CHAPTER XXXVI 

PHOTO*U£CHAMICAL PBINTING PROCESSES — Ccniimed 

CdUotype 

General Principles. — ^Tlie name Collotype is now almost 
universally used in this country, and Lichtdriick in Germany, 
to designate the process of printing in greasy ink from a 
surface of gelatine. 

It has already been explained in the introductory 
chapters tliat if a film of bichromatcd gelatine be dried at 
a pretty high temix^raturo, be exposed under a negative, 
bo then washed in water and dried, it will, when treated 
in the same way as a lithographic stone, display similar 
properties, — ^will, that is to say, absorb water and refuse a 
greasy ink in certain places, whilst in others it refuses 
water, but subsequently takes ink. 

The portions which take water and not ink are those 
which have not been affected by lights whilst those which 
take ink readily are those which have been greatly affected 
by light. Between those two extremes is a complete 
gradation represented in reality by a reticulation or grain, 
but giving the impression, so fine is this reticulation, of a 
true half-tone. 

The close analogy between this process and that of 
lithography will be readily soon, and, in fact, it was in 
attempts to impress on lithographic stones images, which 
could bo inked up like ordinary lithographic images, that 
collotype came first to bo invented. Naturally one of the 
substances first applied to the surface of a stone in the 
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attempt to transfer an image to it avos bichromated gelatine, 
and it was not for some considerable time that it was dis- 
covered that the slone in fact had nothing to do with the 
effect obtained further than inasmuch as it acted as a 
8upi)ort for the gelatine film, and that other 8upj)ort8 would 
do as well or better. 

The difficulty found in all the firat attempts at collotypo, 
or, as it was then generally called, photo-lithography, arose 
from the reason, that^ after a few impressions had been 
taken, the film tore away from the support whether it 
were stone, a metal plate, or glass. 

The first real advance was made by Tessie de Motey, 
who used a copper-plate, the trichromate of potassium in 
place of the bichromate and a reducing agent The copper 
in these circumstances had the effect of rendering the por- 
tion of the film in direct contact with it quite insoluble^ 
and therefore making the adhesion very complete. 

This process, I thought^ had become an affair of history 
only, having long passed out of use ; and was surprised, on 
recently visiting the works of Mr. Ernest Edwards of 
Brooklyn, New York, to see it in practical use. I am 
sorry that I cannot give precise forqiulao or instructions for 
working it^ as it seems to be in Mr. Edwards's hands a 
thoroughly practical working process. The copper-platea 
having the advantage over the glass plates now generally 
used of non-ability to breakage. 

In general use, the process of Tessie de Motey was soon 
superseded by that of Albert, in which a plate of glass was 
coated with a film of bichromated gelatine. When the 
film was dry, the plate was laid face downwards on a black 
surface, such as a piece of velvety and was exposed to lighU 
The light acting through the glass formed an insoluble sub- 
stratum which adhered very firmly to it and securely fixed 
to the plate a second coating of bichronmted gelatine^ to 
be afterwards exposed under a negative. 

This process is, I believe, still worked by some collotype 
printers ; but I believe that far the majority now use t^e 
process which is due to Husnik, In this process a plate 
of glass ground on one surface is uaed as the support^ and 
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a mixtare of wateri glass, and albumen is used on this 
ground surface as a substratum for the final film. 

The principle adopted by Albert of exposure from the 
back of the glass is still made use of to a slight extent 
at the present day with Husnik's process, as is also the 
discovery made long ago by Edwards, that the whole 
film might be acted on by alum to a certain extent, being 
thus toughened, and might yet be quite serviceable as a 
printing surface for greasy inks. 

Freparatian of Collotype Plates 

The chief requirement for the preparation of collotype 
plates is a suitable arrangement for drying the fihns. 
These have to be dried at a temperature of 120^ to 140^ 
R in some place where there is a free admission of air. 
Some dry over an arrangement of two ^ast-iron plates 
between which water is kept boiling, a shallow boiler in 
fact, the upper surface of which is fitted with . three 
projections forming a tripod to hold each plate in a level 
position. 

If this arrangement be used, it is necessary to take 
precautions against dust by covering the plates with a 
framework having muslin stretched over it^ or by some 
such plan. 

The water heater used in the open is much inferior to 
a drying box, much in the form of an oven, commonly 
used. In this latter arrangement the temperature may be 
adjusted to a nicety, whilst it is easy to guard against dust 
by stretching muslin over the air entrance passage. 

There arc many forms of dr3ring box with various 
means of heating them. I illustrate one overleal A is the 
body of the box, with air inlet B, outlet G. D, D is a 
framework of iron with small projections carefully levelled, 
so that plates when placed on these will assume a horizontal 
position. The box is heated by a boiler £ kept at the 
temperature necessary to heat the interior of the box to 
the desired degree by aid of the atmospheric burner F. 
A door G can be opened to place the plates in the box and 
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to remove thorn. Thoro must bo a thormometor so 
arrangod thati whilst tho bulb is inside the box the index 
is outside^ and can at any rate bo road from tho outsido. 



C 





Some appliance is necessary for filtering the sensitivo 
compound, it is necessary to keep up the temperature to 
a certain degree during the whole of this process. A 
useful appliance is made for the purpose of filtering solu- 
tions wliich require to be kept hot. It consists of a 
funnel stand, with a hot-water jacket for the funnel Such 
an arrangement may be used by the collotype printer ; 
but if he have a drying box, he can readily enough filter a 
gelatine solution by placing the funnel and receiving vessel 
in the box, or, indeed, he can keep the solution liquid by 
working in front of an ordinary open fire. 

The gkss should be thick phite. For small sices it 
need not be thicker than \ inch, but for large sizes it 
should be about f inch thick. The great essential is that 
it be perfectly flat. 

The production of a ground surface is so veiy simple 
that the photographer wiU probably prefer to prodttce it 
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himsolf when ho requires it rather than to purchase it 
ready ground for him. 

Two platos of glass are taken, a little flower-emery and 
water are laid on the face of onci and the other is worked 
with a circular motion over it. The result Jn a very few 
minutes is a depolishod surface. 

The chemical substances used for the films of the plates 
are all well known to the photographeri and the only one 
that calls for any particular mention is the gelatine. It 
will readily be believed that on the quality of this depends, 
in a great measure, the success or the reverse of the process. 
The qualities most desurable in a gelatine for collotype 
work are freedom from foreign bodies of any kind, and 
the property of withstanding long immersion in water, 
without either spontaneously becoming liquid, or absorb- 
ing a very great quantity of water. There are various 
gelatines in the market which are specially sold as suited 
to collotype work, and doubtless any of these got from a 
respectable dealer vnW serve the required purpose. 

Albert, who must be Iicard with respect on all matters 
pertaining to collotype, has the following remarks on the 
choice of a gelatine for the particular work we are con- 
sidering : * — 

Gelatines of excessive hardness and of excessive soft- 
ness are both ill-suited to collotype work; the hard 
gelatine giving a film which soon breaks up in printing, 
the soft gelatine giving a plate from which vigorous im- 
pressions cannot be obtained. He recommends the use of 
*' middling hard gelatine,'' and mentions a special brand, 
that of F. Creutz of Michaelstadt^ Hesse, as particularly 
good. 

He gives the following means of discovering whether 
a gelatine is suitable for collotype work as regards hard- 
ness : — ^Two portions of it are made up, one with bichro- 
mate of potassium (either of the two formulae to be 
presently given may be used), the other with bichromate 
of ammonium, substituted for the bichromate of potassium. 
Plates are coated with these solutions, and are dried at 

. * PkUographie New^ March 26, 1887, p. 18& 
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120"^ F. If tlioy both Bhov a polishod surface, tho gola- 
tine is too hard. If they both show a mat surface, it is 
too soft ; if that prepared with bichromate of potassium 
; show a mat surface, that with bichromate of ammonium 
a polished surface, the gelatine is of tlie right hardness. 

It may be taken then that if a gelatine is free from 
foreign substances, if it shows a good result when tho 
test just described is applied, and if it will boar soaking 
for forty-eight hours in water at a temperature of 60* 
F«| it is suitable for collotype work. 

Th$ Alberl^Tj/pe 

The above name has been given to Albert's process. As 
some may like to give it a trial, I give briefly ono 
of several modifications of tho process which have boon 
published— 

A. 

Na 1. Ilanl gdatino • • \ ounce 
Water • • . • ounces 

Na 2. Bicliromate of potoasium • ^ ounce 
Water . • • • ounces 

The gelatine is soaked and melted in tho water with 
hoat^ and solutions 1 and S are mixodi 

IX 
Albumen • • • . ounces 

This 28 made from frosh eggs, is beaten into a frothy 
and is then filtered. 

0. 

Ka I. Collotypic gelatine • # 1 ounce ' 

Water • • • . 18 ounces , 

Na S. Bichromate of potaasium 80 grains ' 
Water • • . • 1 ( ounce 

Tho gelatine of No. 1 is soaked in the water and molted 
by heati and Nos. 1 and 2 are mixed togetlier. 

A is filtorod through cambric at a tomporaturo of about 
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120* R It is allowed to cool to about 100^ and B is 
addod to it The mixture is kept at a temperature not 
exceeding 1 00*) and the glass plates, previously carefully 
cleanedi as if they wore to receive a collodion film for the 
wet process, are coated thinly with the solution. They are 
laid on a level slab till the gelatine has set, and are then 
dried in the dark at an ordinary temperature. 

When the film is dry, the plate is laid face downwards 
on a piece of black velvet, and is exposed to light till the 
colour changes from a bright yellow to a dark brown. It 
is then very thoroughly washed in warm water till the colour 
is entirely removed. 

The plate is now ready to receive the final coating, but 
may bo kept almost indefinitely if it be desired. 

is now heated to a temperature of about 160*, and is fiU 
tcred through two thicknesses of cambric. Such plates as 
it is desired to use, already coated with the substratum as 
described, are raised to about the same temperaturo as 
the solution (ISO"*), and aro coated, the thickness of coating 
given being somewhat less than would be given to a dry 
plate. They aro then placed in a horizontal position in 
the drying cupboard, the temperature is raised to about 
140^ and is kept at that till the films are dry. 

The plates may be used whonovor they aro dry, or may 
Ik) kept in a cool, dry, and of courao dark place for several 
days if it be desired. 

Printing under the negative is done just as described 
for Husnik's process ; after it is over, the films are sub* 
mitted to a long-continued washing to remove the whole of 
the bichromate ; they are then dried, and are ready to be 

printed from. 

• 

IlusnWs Process 

1 have given the above name to the process of collotype, 
now most comuiouly worked, because I believe llusnik was 
the first to publish the distinguisliing feature of it — namely, 
the use of a substratum of water glass and albumen on a 
ground glass surface. If he was not the first actually to 
publish it^ ho was certainly the worker who had the chief 
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inflttonce in popularising it. I have gained much assist- 
ance in my investigations in this process from the publicar 
lion of Schnauss on Collotype} 

y ^ 

Albumen (switched) • • .8 ounces 
Commercial water gloss solution • ^i $$ 
Water . . •. • .10 ^ 

B. 

!• Collotype gelatine . • 1 ounce 
'Water 12 ounces 

8. Bicliromate of ammonium^ • 80 grains 
Water • • • • 1^ ounce 

The water glass solution in A should be of the con- 
sistency of syrup. The three ingredients are mixed, and 
are switched into a froth either by the aid of an American 
egg-beater, or by placing the mixture in a bottle with 
pieces of broken glass and violently shaking tho bottle 
The froth is then poured on tho filter paper. The fluid 
which passes through is preserved. 

To prepare 13, tho gelatine is allowed to soak in tho 
water for about an hour, when it is melted by the aid of 
heat; solution No. 2 is then added. The wholo is now 
filtered through a double thickness of cambric, when it is 
ready for use. 

The plates are ground on one surface as already do- 
scribed. They are carefully cleaned, and are then coated 
with solution A. This flows readily over the surface. As 
much excess as possible is poured ofi", and the plates are 
dried in an inclined position at tho ordinary temperature 
of the operating room. When dry they are thoroughly 
rinsed, and are once more dried. In this condition tiioy 
will keep almost indefinitely. When it is required to uso 

^ 2kr Licht Ihrneb %ml dU PhotolUhogmphic You Dr. Jttlidtti 
Schnauss t DilBscldorf Ed. Loiscgaiig's Yorlag. 

* Albert rocommonds tho uso of bicliromato of potassium rather than 
biohromato of ammonium, stating that nuiny of tho troubles which crop 
up In collotype work are duo to tho uio of tho latter salt* 
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iho plates, they are coated with solution B in the following 
manner: — ^Such plates as are required are heated to a 
temperature of about 140^ F^ and the solution is heated 
to the same point 

A plate is taken in the left hand, and is balanced on 
the tips of the finger and thumb ; a card mount being 
placed under it if it be found too hot for handling. 

A pool of the solution is now poured on the upper 
surface — that with the substratum, of course— and the 
plate is quickly tipped, so that some of the solution is 
poured off at each corner. The plate is now rocked 
slightly so as to cause the liquid to spread itself in a per- 
fectly even film, and is immediately placed in the drying 
box. 

It is imix)8sible to say precisely how much solution 
should be left on the plate ; but it may be said that if the 
thickness of the film be rights the drying, at a temperature 
of 120^ to 140^ F. with a good supply of air, will take 
about an hour. 

Exposure of llic Plates 

Unless reversal of the final prints is permissible, it is 
necessary to have reversed negatives to print from. There 
are various ways of producing these. The first and best, 
where it is possible, is to use a mirror or prism as a 
reflector in front of the lens of the camera. Another is 
to expose in the camera thr(mgh the glass. It is unneces- 
sary to say that if this expedient be had recourse to^ the 
back of the plate must be cleaned very carefully. The 
method of reproducing by the powder or ** dusting on'* 
process has already been mentioned. 

I am aware that some photo-mechanical printers pro* 
duco reversed negatives by taking advantage of the fact 
Uiat a very long exposure produces, in the case of a dry 
plate, a reversed action of light, so that, giving a gelatine- 
bromide plate a very long exposure in contact with a 
negative, a negative is the result on development 1 
have seen excellent results produced in this way, but 
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must confoss that my own exporimonts havo not boon very 
successful. 

A roundabout way in which to produce a rovenod 
negative is to make, from tho original negative, a trans- 
parency in the camera, turning the back of tho nogativo 
towards tho lens, and to make a negative by contact from 
a transparency. 

In tho days of wet plates, it was a common thing to 
strip the film, which must not be varnished, from tho 
plate, when exposure might of course be made in tho 
printing-frame so as to give . an image direct or revcFsed 
as might be desired. The method of stripping is as 
follows :— • • 

Gelatine • • • • • 3 ounces 

Glycerine. .... 1 ounce 

Water » • . • • 15 ounces 

The gelatine is soaked in the water, is melted with heat^ 
and the glycerine is added. This composition is poured 
over the film of the plate and is allowed to dry, when the 
double film of collodion and gelatine may be stripped 
away. 

I believe that stripping is not commonly resorted to 
in the case of gelatine dry plates, but it is quite possible 
to do it ; Plener having indicated how it may be done. The 
film is coated with the solution given above. It is then 
hardened by allomng it to soak for ten minutes in a 
saturated solution of chrome alum, is thoroughly washed 
in cold water, and finally left to soak for half an hour in a 
25 per cent mixture of glycerine and water. The sur- 
face moisture is blotted off with blotting-paper, the film is 
dried, and the plate is placed in a weak solution of hydro* 
fluoric acid. This in time soaks through the film, dissolves 
away the surface of the glass, and causes the film bearing 
the negative to float away from the plate. The film is now 
squeegeed down to a sheet of vulcanite to dry. 

As regards general quality of a negative for collotype 
work, it may be said that one which is suitable for silver 
printing will also serve well for collotype. 
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It 18 advisablo to uso a collotype plate which will allow 
an inch of margin all around tlio negative ; and this margin 
18 protected from light by an opaque paper mask glued to 
the edge of the negative and to the plate glass of the 
printing-frame. 

Special frames are made for collotype work, but an 
ordinary frame with plate glass front may very readily be 
a^*usted so as to take the extra thickness of the plate glass 
bearing the gelatine film. 

The collotype plates are ready to be printed from when- 
over they have cooled after coming from the drying box ; 
but they may be kept for several days in a cool dry place, 
carefully protected from light of course. It may be well 
here to say that in all the manipulations of collotype plates, 
from the coating to the washing after exposure — to be 
afterwards described — about the same precautions against 
actinic light should be taken as in the case of albumenised- 
sensitised paper. It is well to take this precaution even 
when the plate is wet, although in this condition it is by 
no means so sensitive as when it is dry. 

The plates may be kept for several days before they are 
used, and some prefer so to keep them, considering that 
better results are to be obtained from plates that have been 
kept for some time than from those that are quite new. 

The plate is exposed behind a negative in the usual 
manner, and the progress of the printing is observed 
from the back through the glass. The exposure is suffi- 
cient when the details of the high lights just begin to be 
visible. The colour of the image is a light brown on a 
bright yellow background. 

The exposure over, the plate is laid film side on a piece 
of black velvety and a certain exposure is given from the 
back. It is difficult to tell exactly how long this exposure 
should be ; but it may be said that if a piece of sensitised- 
albumenised paper be exposed alongside of the plate, the 
latter will have had exposure enough when the paper has 
become dark chocolate colour. In high diffused light (not 
direct sunlight) five to ten minutes will be found to be 
long enough. 
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Devdojpment of the Plate 

The plate is developed merely in cold water. When* 
over it is placed in the water, a curious change takes placo 
— the image shows in a certain reliefi the high lights 
swelling up, at the same time the whole of the filmi except 
those parts representing the deepest shadows, develops a 
fine gniin of the nature of a rdiculation. This grain should 
bo so fine that it is barely visible to the naked eye. 

The dovoloi)mont is continued by washing the plate 
%vith continuous changes of water till the last trace of bi* 
chromate is washed from the film, as indicated by tho 
complete absence of colour in the washing water. The 
image will now be all but invisible but by reflected lights 
showing the relief ; the imago by transmitted light being 
of a very faint brown colour. 

The plate is now laid for one hour in a 1 per cent 
solution of alum, is again thoroughly washed, is surface* 
dried with blotting-paper, or is soaked for five minutes in 
a bath of spirit, and is reared up to dry. It is well, if 
possible, to allow two or three days before the plate is used 
for printing, although it may be put in the macliine when- 
ever it is dry. 

* 

Friiiting from tlie Plate 

To teach coUotypic printing to one quite unpractised in 
that or any analogous descriptions of printing merely by 
giving instructions is a thing that is quite impossible. A 
skilled lithographic printer, if the manipulations of collo- 
type printing be described to him, will very soon master 
the more delicate process ; the operator who is ignorant 
altogether of printing can expect to become expert only by 
long practice. His labours will certainly be greatly facili- 
tated if he can get a printer already skilled in working 
collotype to help him. 

The principles involved in collotype printing are tho 
same as those in lithographic printing, but the process is in * 
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ovory way moro dolicaio than tho ordinary run of litho- 

graphio work. 

Tho ordinary lithographic press may bo used for collo- 
m- ^yP^ printing ; but presses are made specially for the latter 

]^ process which arc better suited than lithographic presses 

rjili for tho special work for which they are designed 

lipl There is no gumming or etching in collotype printing 

,1 as in lithography. Tho plate is sunply damped, inked, and 

^ ^Kissed through the press ; but in damping it is a common 

practice to add to the water some deliquescent substances, 
^ which prevent ovaporation and make it unnecessary to 

^ , damp the plate again till a considerable number of prints 

^ have been pulled. This treatment with water and deli- 

^ quescent substances is commonly termed etching^ although 

i the name is really a misnomer. 

^ A quantity of this '* etching fluid '' may be made up as 

follows: — 

^ Water • * • • t • 12 ounces 

y Olycorino • • . • 1 pint 

3 Couuiion salt • • • • 30 grains 

* 

Or 2 parts of wator may simply bo mixed with 3 parts 
of glycerine. 

Tho plate is left for two hours in this solution, is surface- 
dried with blotting-paper, and is fixed to the bed of the 
press. If it be left wet on the under side, it will fix itself 
with sufficient strength without further cement of any 
kind, but it is common to fix it down with plaster of 
Paris. 

Tho outer edge of the plate is protected with a mask of 
paper, so arranged that it can be lifted away before inking 
and be replaced afterwards. This is to secure perfect white- 
ness of the margins. 

Tho ink is made up like lithographic ink, but it is 
commoner to use brownish or purple colours in pktco of 
black. It is also customary to use two thicknesses of ink, 
with two inking slabs, and two rollers. 

The thicker ink is applied first. . It takes on the deepest 
shadows, only giving them strength. The thinner ink is 



f 
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next used, and brings out the finer and more delicate details 
without harming the shadows. 

The paper used for large work is generally good quality 
sized printing paper. It is made slightly damp before use. 
For small and very fine work chalk-surfaced paper is used 
mthout damping. 

After a dozen or so of impressions have been pulledi or . 
before that if the high lights show any indication of taking 
ink, the surface of the film is damped with the etching 
fluid. 

Some prefer to damp with plain water in place of a 
deliquescent fluid. In this case it is necessary to damp 
after each impression, a damping cloth being used. 

It must always be borne in mind that an indefinito 
number of prints cannot be expected from one collotype 
plate. There are, it is true, exceptional cases when the 
weather is cool, and when all other circumstances are 
favourable, when thousands of copies may be pulled from 
one plate ; but in average circumstances only a few hundreds 
can be expected, and there must be no disappointment if 
the film break down after a few dozen prints have been 
produced. 

Taking these circumstances into consideration it is 
desirable to make, in the first place, a number of collotype 
plates if a very large number of prints be desired. 

The prints are varnished or are left unvarnished accord- 
ing to the taste of the public for whom they are produced. 
Husnik recommends a varnish consisting of 1 part of gum- 
mastic and 2 parts of shellac dissolved in alcohol Fre- 
quently a water varnish, made by dissolving shellac in a 
liot solution of borax, is used. 



' «■ » 



PnrUing by Machine 

Concerning machine printing of collotype it is unneces- 
sary to do more here than state that machines are now 
commercially produced for the purpose of collotype printing, 
capable of turning out several thousand impressions in a day, 
and that these machines in skilled hands give ezceUent 
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resultsi the platos, according to Mr. E. Edwardsi lasting 
better under them than nnder hand-presses. 



The Hdictype Proce38 

The process to which the above name has been given 
will be understood by the aid of a very brief description if 
the process of Husnik be first mastered. Heliotype differs 
from other collotype processes, in that the sensitive film 
before exposure is separated from the glass on which it is 
preparedi is manipulated as a film, and is then cemented 
down to a pewter plate for development and. printing. 

Formulae— 

* 
Gelatine ... . • • 1| ounce 

Glycerine 1 dram 

Water . \2 ounces 

B. 

In Sommer. In Winter. 

Bichromate of potash 22 grains 30 to 40 graina 
Chrome alum . 15 m 7 to 15 „ 

Water . • 12 drams 12 drams 

Glass plates are ground on one side and are waxed, by 
pouring on to the ground surface a solution of white wax 
in ether, and afterwards polishing off as much as possible 
with a clean cloth. 

The plates are now heated, and the waxed sides are 
coated very thickly with the solution made up by mixing 
A and B and raising it to a temperature of about 140*. 
About as much solution is poured on to the plate as will 
lie on it without spilling off at one edge or another. Drying 
is now performed at the comparatively low temperature 
of 75^ F. 

When the films are diy, they may readOy be stripped 
from the glass. 

» The ground or grained surface of the film has now to 
be exposed by placing it with the smooth surface on a piece 

^ Abney's Indrtidim$. 
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of black vclvoti and allowing the light of the sun to act on 
the other side. 

The exposure must be continued till the action of the 
light has just penetrated the film. To gauge the exposure 
a small portion of the film is cut away, and a mash of 
opaque paper with a small hole in it is made to cover this 
small fragment of film. The film covered with its mask is 
now placed under one edge of the film which is being 
exposed. Whenever the image of the hole in the mask 
appears visible in the film under it the exposure is sufficient. 

The smooth side of the film is now exposed under a 
negative in the manner already described for Husnik's 
process. 

A polished pewter plate somewhat larger than the film 
is now coated with a solution of rubber in benzole — a 
strength of 5 or 6 grains to the ounce being a suitablo 
one. The film is allowed to set^ the plate is placed in 
water, the film is brought with its grained side into contact 
with the rubber film, the plate and film are removed from 
the water together, and the film is firmly squeegeed dowxu 
The film is edged with rubber solution to prevent water 
from penetrating, after which the plate is developed by 
washing with water till all bichromate has been washed 
from the film. The surface of the skin is dried with, 
blotting-paper, after which printing may begin at once. 



CHAPTER XXXVn 

PHOTO-MECHANICAL PRINTINQ PROCESSES — Continued 

» 

Etching Transfers an Zine to Produce Belief Blocks 

General Principles. — ^When prints are pulled from stones 
or plates in the way already described, the principle in- 
volved is quite different from that involved in pulling a 
print from type or from a wood block. In these latter 
cases the portions of the surface which are to print dark 
are raised above the others in place of being on the same 
level, and differing only in their power of attracting a greasy 
ink. 

The advantage of blocks with raised surfaces is that 
they may be ** set up " with type and may be printed at 
the same time, whereas impressions from stone or zinc 
must be taken by a separate process. 

If it be considered that the ink which is transferred to 
a zinc plate, aa described in Chapter XXXIV., is of a greasy 
nature and has the property of repelling all or almost all 
aqueous solutions, whilst the rest of the surface of the zinc 
has not^ and if it be borne in mind that certain of these 
solutions — as, for example, nitric acid — have the property 
of dissolving away zinc whenever they come in contact 
with it| it \nll be seen that by simply placing a zinc plate 
in such a solution we should have a ready means of pro- 
ducing a relief block, the solution eating away those parts 
of the surface not protected by fatty ink, leaving those 
protected in relie£ 

Unfortunately the process in practice is not quite so 
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simpio as that just indicatcdy and this for two reasons. 
Tho fatty ink imago, unless intensified in'somo way, has 
barely power of resistance sufficient to prevent tho acid 
used from penetrating it to a slight extent^ and making tho 
lines porotis or ** rotten/' and, moreoveri the action of tho 
acid is unfortunately not only vertical but also latorali 
inclining to undermine and eat away the lines. Tho great 
difficulty in etching lies really in contriving, by various 
means, to prevent or counteract this lateral action of tho 
etching fluid. The following is a fairly complete account 
of one of several methods of etching which diflfor a little 
from each other :— 

Materials for Etching 

* 

Besides all that is necessary to produce a transfer on a 
zinc surface as already described, tho following aro needed 
for etching : — Sundry dishes rather larger than tho plates 
to bo otchod, of white stoneware or other acid-resisting 
material, several broad, flat camel's-hair brushes for brush- 
ing tho bubbles from the surface of the plates, finely- 
powdered resin or colophony, and finely-powdered asphalt^ 
also a special smooth or polished inking roller, made by 
rolling the ordinary leather roller in red lead and oil. 

Three baths of different strengths are commonly used 
in etching, and these strengths are generally made up by 
working to specific gravity, as commercial nitric acid is 
itself a substance of not very definite strength. Tho 
Baum6 hydrometer is usually employed for taking strengths. 
For average work the three baths may be made up as 
follows :— 

Na 1 bath . . . . 2* Baumi at 6&* F. 
No. 2 bath . . . . 10* „ „ 
No. 3 or deep etching bath . 18* . n it 

These strengths are approximate only. Thus for very 
fine work it may be necessary to begin with a bath weaker 
even than Na 1, whilst for rough work a stronger bath 
may be used even at once. Again the baths quickly lose 
strenirth if in continual use. For this reason the first bath 
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has, after a timOi to bo rojccied, bath No. 2 takes its place, 
bath No. 3 takes the place of bath No. 2, and a fresh 
^ deep etching bath " is made up. 

The baths must be so arranged that a rocking motion 
can readily be given to them. 

A transfer is imprcasod on the surface of a polished 
2inc plate as already described) great care being taken to 
have the lines very perfect, and to ink them up vnih, as 
much ink as they Avill stand without danger of spreading. 
A thin line of ink is then applied round the margin of the 
plate. 

There is now dusted over the plate with a dry camcl's- 
hair brush finely powdered asphalt. This adheres to the 
lines. The dusting process is continued for about one 
minutOi by which time the ink is saturated with asphalt 
The powder which rests on the other parts of the surface 
is carefully dusted away with the brush and v/ith cotton- 
wool. Tlie plate is now gently heated till the brown 
colour of the asphalt i)Owder chnngos to a black, indicating 
that it has melted and become incorporated with the ink. 
At this moment more asphalt powder is dusted over the 
surface, which will adhere to that already melted. The 
excess is again carefully removed, and the plate is gently 
heated to incorporate the additional asphalt with that 
which was dusted on before. This second heating must bo 
very carefully done lest the finer lines thicken by the 
spreading of the asphalt 

The plate may now bo laid in the weakest of the three 
etching baths. Whilst it lies therein, the surface is con- 
tinually worked over with a very soft brush, just allowed 
to touch the metal This is to equalise the action of the 
acid. 

After two minutes the plate is removed from the acid, 
is rinsed with water, and the effect is observed. If the 
action has proceeded quite evenly, the plate is returned to 
the acid. . If, on the other hand, any parts of the lines 
appear to be breaking down under the action of the acid — 
a thing which may be due* to error in any of the operations 
previourto dipping the plate in the acid — such parts must 
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be retouched or put in by hand, using a thick solution of 
asphalt in turpentine, the plate being previously dried by 
blotting off and gently heating. It is then returned to the 
acid bath for another period of two minutesi when it is 
again examined as before. If the linos be very finOi the 
plate will probably by this timo have had all the etching 
that it can stand without further protection; further 
etching endangering the linos by the under-cutting of the 
acid. Only experience can enable the operator to tell 
when he must stop the etching, but with work of average 
fineness, a third period of three minutes may bo given. As 
soon as the finger-nail can catch on the margin lino of the 
plate, the etching is deep enough. 

The plate is now thoroughly rinsed, and is dried by 
blotting off and gently heating. The temperature is raised 
to between 1 10^ and 120^ F., and very fine resin powder 
is dusted over it with a brush. The warm image holds the 
powder, and the excess can be removed by rubbing with a 
brush and cotton-wool, and finally by hard blowing. This 
blowing may be done with an ordinary pair of bellow8| 
such as is in domestic use. Those who do zinc etching on 
a hirge scale commonly use a specially constructed boUowSi 
which is in the form of a vertical cylinder, has a stand on 
the top for receiving the plates, and a tube which can bo 
bont, so as to direct the blast on to any part of the imagOi 
whilst blowing is done by working a lever. 

The temperature is raised a little, and a second applica- 
tion of powdered resin is made, and the plate is cleaned as 
before by dusting and blowing. The heat is now gradually 
raised till it is seen that the resin begins to flow, so as to 
widen the linos. At this moment the plato is removod 
from the lights and asphalt powder is dusted over it. This 
is caught by the now tacking rosin. The plate is cloarod 
of the excess of asphalt powder, the temperature is raisod 
to about 1C0^ the operation is repeated, and the tempera- 
ture is raisod till this last coating of asphalt powder 
thoroughly incorporates itself with the others. It will now 
bo found that the iidcs of the lines bavo boon covered with 
Uio flowing resia and asphalt with wonderful rogularitj. 
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Indeed, there appears to be no difficulty in securing the 
regularity of flow, the only real difficulty, or rather the 
only thing that requires great care, is the complete removal 
of the powder that falls on those parts of the plate between 
the lines. Any trace of resin or asphalt left there interferes 
greatly with the progress of the etching. 

The back of the plate is at this stage varnished with 
the solution of asphalt in turi)entine, or with ordinary 
shellac varnish, and the plate enters the first etching bath 
once more. Hero it is etched as before for periods of two 
minutes at a time, a careful examination being made at the 
end of each period. The finest lines are always examined 
to discover if there is any sign of breaking down, a magni- 
fying glass being used. If the operations of protecting the 
lines have been rightly done, the plate should stand at 
least two, very likely four periods, of two minutes each. 

This finishes the etching in the first etching bath, which 
is supposed to give the doi)th required between very close 
lines, this depth being much less than that needed between 
lines which are somewhat far apart and still less than is 
required for largo spaces which must print white. 

The image is now cleaned with turpentine, the hist 
trace of this being removed by rubbing the plate with saw- 
dusts If the etching has gone on as it should, the imago 
will appear clearly with the original polished surface of the 
plate, the remainder of the surface being dulled with the 
acid. 

The image has now to be inked up again. The pol- 
ished roller and a very thin ink are used for this. The 
ink is made out of equal parts of paraffin, tallow, bce's-wax, 
and ordinary printing ink. This ink has about the con- 
sistency of butter. It greedily licks up resin, and, when 
warmed with this latter so as to bo incorporated with it, 
forms a solid but somewhat brittle substance. 

The plate is very carefully rolled up >vith this ink so 
that a very even coating is given. Scarcely any pressure 
is used, and only the tops of the lines should receive the 
ink. It is, however, impossible to prevent any large spaces 
boiwoon linos from taking tho ink, nor is this of conse- 
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quonce, only next all lines there must be an inked space of 
at least ^ inch ^vide. 

The plate, inked up, is dusted with powdered resin till 
the ink will absorb no more of it It is then dusted, and 
is warmed till the resin becomes tacky, but does not moH 
or spread. A second application of resin is now made again 
to saturation, the plate is cleaned of excess, the tempera- 
ture is raised to about 120^ and the plate is powdered 
with asphalt powder; the excess is again removed, Iho 
temperature is raised to about 160^ once more asphalt is 
applied, and the excess is removed. The temperature is 
now raised till the rosin and asphalt flows and shows a 
bright surface. The protective film is allowed to spread 
so that even the spaces between very fine lines are filled 
up, then, as has already been said, having been given all 
the depth that is required. 

The back of the plate is varnished as before, and the 
protective film is scraped away from those portions of the 
wide spaces between lines where the ink having taken, the 
resin and asphalt have taken also. The film being brittle, 
this removal is quite easy. 

Etching now proceeds in the second bath. It may bo 
allowed to proceed during periods of three minutes each. At 
the end of each period the plate is examined as before, and 
any tendency to failure of the protective film is made good 
with the solution of asphalt in turpentine. As a rule three 
or four etchings of throe minutes each will give a sufiicient 
depth, but the best way in which to judge of tho action is 
as follows :— 

A slight ridge will always show itself between where 
the etching in the first bath left off and that in the second 
began. This has, ' as will afterwards be explained, to bo 
removed. The etching in the second bath should, how- 
ever, be allowed to proceed so far that| by under-cutting or 
lateral action, the ridge is reduced to quite a trifling siza 
The progress may always be examined by scraping away a 
little of the protective film on the margin of the plate. 

The plate, after sufficient etching has been given, is 
cleaned with turpentine and sawdust as beforet The 
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progress of the action may be judged of by noticbg whether 
what we may call the " contour lines," formed by the ridge 
just mentioned, eyer]rwhore run parallel with the lines ; 
if all has been properly performed, they wilL 

The third etching comes now to be performed. The 
object of this is merely to eat away to a considerable 
depth those parts of the plate which are at some distance 
from lines. 

The image is inked up with the soft ink as before, but 
this time a largo quantity of ink is used and is freely 
applied, so that it not only covers thq tops of the lines 
but works its way down the sides of them to some distance, 
filling in also the spaces between very close lines. If the 
roller refuse to do this in any part^ the ink is forced in 
with a dabber. 

The incorporating of resin and asphalt with the ink 
also goes on precisely as described before, the last heating 
allowing the covering to flow considerably. The large 
spaces between lines which may have taken ink are again 
scraped clean, the back is varnished, and etching goes on 
in tho third bath. 

Periods of five minutes each are allowed in this bath, and 
progress is judged of as before. Tho action is allowed to 
proceed, that is, till the ridge between the result of the 
second and of the third etching is made quite small by the 
lateral action of the acid. Probably five or six periods of 
five minutes each will suffice. As a rule the protective film 
will stand the necessary etching %vithout breaking down. 
If, however, it shows signs of giving way— other than those 
purely local, which can be corrected by hand-touching with 
asphalt solution — ^the plate must be cleaned, again inked 
up, etc 

After the deep etching is over two more etchings are 
still necessary to remove the ridges led by the first three 
etchings. 

The plate is cleaned ; inking and dusting on are per- 
formed in such a way that the protective film spreads 
sufficiently to cover the ridge nearest the lines^ but not the 
second ridge (produced by the final etching), and the plate 
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is etched for two or throo poriodB of throe minutOB oooh 
in the second bath. 

The plate is once more cleaned for the last etching. It 
is very carefully inked up with the thinnest ink and the 
lightest possible pressure, and is dusted only once with 
asphalt powder, which is heated so as to spread but 
slightly, not so far as to the first ridga Tlie etohing is 
jiorformod with great care in the first bath, periods of one 
minute each being allowed. When the last ridge has dia- 
appeared the etching is finished. Tlie plate is once moro 
cleaned, any small portions of either of the ridges which 
may have been left on account of the irregidar spreading 
of the protective film are removed witli a graver; the 
plate is mounted on wood, so as to have the regular height 
of type, and is then ready to be put up with ordinary 
matter for the press. 

The process which has been described is, as already 
stated, only one of several which are worked. It appears, 
however, to be the most easily worked of any. It is com* 
monly known as the *^ Austrian Method of Etching." I 
have to mention my indebtedness to J. 0. Morch ^ for my 
knowledge of the details of the process, which I first 
acquired through his very clear description of it Tho 
object of using first resin then asphalt in giving a protec- 
tive film is that the resin, melting at a much lower tem- 
perature than the asphalt^ may be used as a means of 
attracting the latter at a moderate temperature, so that 
a thicker film is got than otherwise could be. 

> Emdbu/^ der^ Chemt^raphU und FMoAemigraphii. Kaoh 
•igenen Erialinuigen bsarbeitet Yon J. 0. Moioh t Dttaaeldorf Ed. 
Leiaegang's Yerlag. 
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CHAPTER XXXVin 

niOTO-HEOIIANIOAL PRINTINO moc]sssEa^C(miinued 

The Afq>JuiU Process far the Produclian of Line Relief Blocks 

Omeral Principles.— 'Tho method of producing surface 
blocks by the transfer method described in the last chapter 
has certain drawbacks. Thus the damping of the transfer 
paper produces a slight amount of distortion. This is so 
small that for the great majority of subjects it is not 
of consequencCi but where great precision is necessary 
this distortion may bo a serious drawback. Moreover, 
unless the process be carried out with the extremest 
skill, there is a liability to loss of delicacy in the finer 
lines. 

When distortion is inadmissible, or indeed, whenever 
the finest work is wished for, it is best to print directly 
on a film of asphalt on the surface of the zinc plate. 

Asphalt, bitumen, or mineral pitch, was used in camera 
photography in the very earliest experiments made by 
Niepce. In 1814 he made camera pictures by its aid. 
The substance is sensitive to light, inasmuch as, when dis- 
solved in benzole, chloroform, or other solvent spread in a 
thin film, and allowed to dry, light has the effect of ren- 
dering it no longer soluble in these fluids. 

The length of eicposure necessary to render an asphalt 
film insoluble is very great, but it has been materially 
lessened by the discovery that a certain portion of the 
bitumen is soluble in ether, that this portion is quite 
insensitive to light> and that^ if it be removed, what remains 



812 rilOTO-MECIIANICAL PRINTINQ PROCESSES 

is much moro sonsitivo than is tho bitumon' boforo it is 
thus treated. 

If a zinc plate be covered with a thin film of varnish, 
made by dissolving in benzole, this residue loft after dis- 
solving in other as much of the bitumen as is solubloi if 
this plate be exposed under a line negativOi and be then 
developed by dissolving the bitumen from those parts 
which have not been acted on by lights the result is an 
image in bitumen which may be etched in the manner 
described in the last chapter. 

Preparaiion of tlie Bitumen Famish 

The older method of preparing the bitumen for photo- 
graphy was to powder the asphalt^ and to soak it in ether 
till all that could thus be dissolved away was taken up by 
the ether. 

However carefully this process was carried out, a certain 
amount of ether-soluble bitumen was still loft behind, with 
the result that the residue gave a film less sensitive than 
tlie asphalt was capable of giving. 

In 1885 Husnik proposed a modification of tho process 
by vrhxch a varnish of great sensitiveness is obtained. 
The process is described in the Photographic Neios of July 
3, 1885. 

Tho bitumon is reduced to a coarse powder, and is dis- 
solved in rectified turpentine. By allowing sufficient time 
tho turpentine will dissolve a large quantity of tho asphalt 
In three days, if it be frequently stirred, one-third of its 
o>vn weight 

^yhen the tuq)entine is thoroughly saturated ether is 
poured into the solution. TIio ether at first has the efiect 
merely of thinning it ; but when about 2 parts of ether 
have been poured into 1 part of the bitumen solution, a 
doughy precipitate begins to fall 

To discover if all the bitumen not soluble in other has 
been precipitated, a little ether is placed in a test tube, and 
a few drops of the mixture of ether, turpontinOi and bitu- 
men is poured into this liquid in tho tost tube. If a prod- 
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pitato rosultSi it proves that all tlio availablo bitumen has 
not boon thrown down ; and tho addition of ether is con- 
tinued tilli when tho test is applied, the supernatant liquid 
simply mixes with the ether in the test tube. 

The solution is allowed to stand for twenty-four hours, 
when the supernatant fluid is poured away. Tho pre- 
cipitate which remains behind amounts to about half tho 
original bitumen. Fresh ether is poured over the pre- 
cipitatOp which is occasionally stirred up during two or 
three days. Tliis causes it to become considerably firmer 
on account of the removal of the last trace of the turpen- 
tine, and also of the bitumen soluble in ether. 

The last portion of ether is retained to be used again, 
when it is desired to prepare sensitive bitumen again. 
The precipitate is removed with a bent strip of zinc from 
the vessel in which it was thrown down ; it is placed in 
a porcelain dish, and is allowed to remain in a warm place 
for several days, with occasional stirring to secure the com- 
plete removal of tho ether, when there remains a hard, 
extremely brittle, glittering black mass, which is readily 
reduced to powder by hand. 

The prepared bitumen is powdered and is dissolved in 
benzole, the solution being made of such strength that it 
will flow like collodion, and to each 100 parts of the solu- 
tion is added 1 ^ i>arts of turpentine. Tlie benzole must bo 
quite free from ether. If it is not^ the varnish will flow in 
drops on the plate in place of flowing evenly. Tliis defect 
can, however, be remedied by adding some chloroform to 
tho varnish. 

Coating dkt Plates 

Tho object in coating a plate with bitumen varnish is 
to get a very thin but quite oven film. The thinner is 
desirable, because the films at the lines must be rendered in- 
soluble not only on the surface but right through to tho 
plate ; and if the film be thick, the exposure required for 
this will bo excessive. It is possible to coat by hand, as a 
glass plato is coated with collodion ; but far the best results 
will DO got by using a ^* turn-table.^' This is simply a disc 
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of metal placed horizontally, with an arrangement for 
clamping a plate down to it^ and with appliances whereby 
it may be made to revolve rapidly on a vertical axis. 

The zinc plate is placed on the turn-table, varnish is 
flowed over it, and by the turning of a handle, the table 
is made to revolve rapidly. The result is a thin and per- 
fectly even coating of varnish. The thickness of the film 
should be such that the colour is only a light brown. 



Exposure and Development of the Plaies 

As for all photo-mechanical lino processes, it is desirable 
that the negative show the lines quite clear on a background 
as opaque as possible. The necessity for opacity is greater 
in the case of the bitumen process than in that of others. 
Also, as the contact in the frame is between two ridged 
surfaces, it is necessary that plate glass be used for the 
negatives. 

The plates should be laid on one side in the dark for 
some twelve hours so that the films may harden ; and just 
before exposure they are dusted with French chalk to 
remove any remains of tackiness. 

The exposure, if the lines of the negative be quite clear, 
and if the varnish be prepared as described, will be about 
fifteen minutes to the brightest sunshine or a correspond- 
ing time to diffused light 

To develop the plate a mixture of benzole and turpen- 
tine is used. Benzole alone cannot be used as it is so 
energetic a solvent of bitumen that it would dissolve away 
even that which has been acted upon by light. Turpen- 
tine, on the other hand, acts too slowly.^ It is well, how- 
ever, to begin with turpentine, and gradually to add 
benzole aa appears necessaiy. The plate is simply flooded 
with the mixture when the parts of the film between the 
lines begin to dissolve. At the end it may be necessary to 

assist the action of the solvent by gentle rubbing with a 

.« 

^ Bolas, Canior Ledurcif ''Tho Application of Photography to ths 
Production of Printing Sarfaoes and Pictares in Pigment," 1878. 
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taft of cotton-wool or a veiy soft brush ; but the greatest 
care must be taken or the lines may be damaged If the 
whole of the ether-soluble bitumen has been got rid 
o( the solvents should complete development without 
mechanical aid. 

■ • 

Etching (he Plate 

The etching is performed just as described in the last 
chapter, but that the plate may be placed in the first 
etching bath to receive a very slight etching without the 
application of powdered resin or bitumen, the thin bitumen 
coating already on the lines being much more resistant of 
acid than the mere ink coating given by the transfer process. 
The image got by the bitmnen method is exquisitely clear 
and sharp if all has been properly performed 



• 



CHAPTER XXXIX 
pnoTO-MEOUANiOAL PRiNTiNo TROOEaaw—Cmtinucd 

Other Methods of Producing Line Belief Blocks 

Gelatine and Albumen Etching Processes. — Either golatino or 
albumen may be used in place of the bitumen in the etching 
process. The results are scarcely so delicate with gelatine 
or albumen as with bitumen, at any rate with gelatine 
they are not ; but the cheapness and ease of the processi 
and the comparatively short exposures required, make some 
prefer the colloid bodies to the bitumen. 

So much has already been said of various processes in 
which gelatine, rendered sensitive with bichromate of potash 
or ammonia, is used, that the briefest possible description 
of the use of this substance for producing line blocks will 
serve. 

The plate is thinly coated with a gelatine solution, which 
may be made up as follows i— 

Gelatine • • • • . 1 ounce 

Bichromate of potash . . in 

Ammonia • • . .10 minims 
Water - 20 ounces 

The plate is thinly coated either by hand or by the aid 
of the turn-table, an exposure, considerably shorter than 
would be required for the bitumen process, is given under 
a negative, and the plate is developed by washing for some 
time in cold water^ then in water at a temperature of 
about 110\ 
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The following formula will be found to be a good one 
for the albumen process :— 

Dried albumen • • « . • 1 ounce 

Bichromate of ammonia • • 80 grains 



Water 6 ounces 



Or- 



Wliite of egg • • • .6 ounces 
Bichromate of ammonia • • 80 grains 
Water .1 ounce 

In tho second foimula the bichromate is dissolved in 
the water, and the solution is added to the albumeUi which 
is previously switched. 

A zinc plate is thoroughly cleaned, is flooded with dis- 
tilled water containing a little ammonia, and is then coated 
mth tho albumen solution, preferably by the aid of the 
turn-table. The film should be dried at a moderate tem- 
perature, never rising above 120^ F., lest the albumen be 
coagulated. 

The exposure required with an albumen film is very 
short. In fact, if the lines of the negative be quite clear, 
it may be considerably under one minute in bright sunshine. 

The plate is simply developed in cold water, in which 
the albumen, which has not been acted on by light, is 
soluble. 

When either gelatine or albumen has been used, the 
etching may go on till a certain relief is obtained, by 
applying an alcoholic solution of perchloride of iron to the 
plate. When a certain relief has been obtained, the plate 
may be inked up with the polished roller, and the etching 
may proceed as already described ; but a method, preferred 
by some, is to ink up the image before development^ much 
as is done in the case of an ordinary transfer. By careful 
development the gelatine and albumen, along with the 
transfer ink, is removed from all parts except the lines. 
The plate is then etched in the manner already described 
for a transfer. 
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Tlie ^^ Instantaneous Asphalt Process " 

In this process an attempt is made to combine the 
advantages of the asphalt and of the albumen process. 

A plate is first coated with asphalt, which need not bo 
specially treated to eliminate the ether-soluble portion. 
A second coating of sensitive albumen is given, the exposure 
is made, the albumen image is developed with cold water. 
That which remains on the lines forms a protective film, 
and the asphalt between the linos may bo dissolved away 
with benzole. There are certain practical diflicultios in 
working this process which, so far as I know, have not as 
yet been overcome. 

Processes of Casting from Odatine Bdiefs 

We come now to a brief consideration of a process 
entirely different from those which we have been consider- 
ing. It had its origin, I believe, with Poitevin and 
Pretch. A few words will make the general principle 
quite clear. If a plate bo coated with a film of bichromatod 
gelatine, if this film be exposed under a lino negative, and the 
l)late be simply soaked in cold water, but bo not developed 
in warm water, the part of the film which has been pro- 
tected from light will swell up to a considerable extent^ 
leaving the linos in deep relief. A casting from this swelled 
gelatine will now give the lines in high relief, and will 
form a printing block, if it bo made in a suitablo material, 
to stand the wear and tear of tho printing press or machine. 
As a matter of fact a casting of such a nature cannot bo 
made direct from the gelatine relief, but has to bo made in 
a roundabout way. The following is the method recom* 
mended by Bolas :*— 

Sheet gelatine is prepared by coating a waxed plate 
with a gelatine solution, and drying it at a moderate tem- 

^ Cantor LeclweSf **The Application of Photography to tht Fh>« 
duction of Frinting Surfaces and Pictures in Pigment" Six Lectures 
delivered before the Society of Art«b by Thomas Solas, F.OiS., London, 
1878. . . 
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peraturo. Tho solution may be made of 1 part soft gela- 
tinoi 5 parts water. A sort of dish must be made of 
glass plate by piling up a rim of wax round the edge, or by 
some such method, and the solution must be poured in to 
a depth of about \ inch. As the coating and drying 
of such a plate is a very troublesome affair, it is strongly 
recommended that the sheet gelatine be purchased from 
Mr. Gomelissen of Great Queen Street^ London. 

<< To make the gelatine solution sensitive to light, it is 
soaked in a 3| per cent solution of potassium bichromate 
till it becomes flaccid, it is then laid on a piece of clean 
(waxed) glass, and the excess of solution is removed by the 
application of the squeegee. The plate bearing the wet 
gelatine is then placed in a warm, photographically dark, 
place to dry, and when dry it can be easily separated from 
the glass by raising one corner with a i^enknif e. We obtain, 
in this way, a flat sheet of sensitive gelatine, having a 
smooth surface and all ready for exposure under a negative, 
and the exposure may last from ten to twenty minutes in 
sunshinei or a correspondingly longer time in the sliade.'* 

The sheet is now allowed to soak in cold water for 
several hours. At the end of this time it will bo found 
that the lines are in deep relief. The fllm is now squeegeed, 
exposed side upwards, on a plate of clean glass. It is made 
surface dry by dabbing with a clean cloth, and a little oil 
is applied and evenly distributed over the surface. Plaster 
of Paris is now poured on the fllm to a thickness of about 
an inch, care being taken to remove any air bubbles by the 
application of a camel's-hair brush through the plaster. 

When the plaster cast has set quite solid, it^ together 
with the gelatine film, is removed from the glass by a slid- 
ing motion. The gelatine film is now removed from the 
plaster cast by taking up one comer and slowly drawing it 
aijray. 

Wo have now a perfect relief block, but one in a sub- 
stance far too brittle to be printed from. From this block 
a cast is made in stearine. The plaster cast is heated to a 
temperature of about 120^ F. by dipping it in hot water, 
and a casting is made on it of stearine, about an inch tlxick. 
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When this casting has thoroughly hardenedi it is separated 
from the plaster of PariSi and the surface is powdered over 
with bronze powder to cause it to become a conductor of 
electricity. Bolas recommends particularly the powder made 
by Allan of Mansfield PlacCi Kentishtown, Londoni which 
is specially prepared for olectrotyping purposes. The cast 
powdered with bronze powder is placed in the ordinary 
olectrotyping bath| and when a suflficiont quantity of copper 
has been deposited, the imago thus got is backed up with 
type metal, and is mounted on a wooden block so as to bo 
type higL 

As delicate results are not to be expected from the pro- 
cess just described as from an etching process. The 
boundaries of the lines, in place of being quite sharp, are 
somewhat rounded. This defect might be got over by 
exposing the film under a positive^ and washing out the 
lines with warm water down to the glass, or to a thin sub- 
stratum on the glass, and taking a cast from the resulting 
deep relief plate ; but there are many practical difficulties 
in the way which have not^ so far as I am aware^ been 
entirely overcome. . . 



• t 
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CHAPTER XL 

PIIOTO-HECIIANICAL PRINTING PROCESSES — Cmtiiiued 

m 

Processes for Proibicinff Entaglio or Engraved Line Plates 

In ontaglio lino processes the lines are cut into the surface 
of the plate in place of being raised, and the process of 
printing consists in filling up the lines with ink, or rather 
covering the whole surface of the plate with ink, wiping 
that which is not buried in the lines away vnth a cloth, then 
bringing down with great pressure on the surface of the plate 
a sheet of paper backed with some more or less elastic back- 
ing. The ink is pulled out of the lines by the paper, giving, 
of course, a complete image of the engraving or etching. 

The advantage of any entnglio process when it is a case 
of hand-work is very evident. The artist draws or cuts on 
the surface of tlie plate the actual lines that are to appear, 
in phu;e of going through the roundabout pix)cc8s of cut- 
ting away everything that is not to appear black, leaving 
the lines in relief. The consequent freedom of touch is 
very evident^ and especially in the case of etchings. In 
hand-etching the work is done by a needle either on a thin 
film of wax on the surface of a copi)er-plate — the plate 
being afterwards etched— -or directly on the surface of the 
metal, the work being more analogous to the work of tlie 
pencil and the pen than in any other kind of hand-work, 
producing directly blocks or plates capable of being printed 
from, except perhaps drawing or transfer paper for the 
lithographer, which again gives much coarser results than 
coppo^p]ato etching. 
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III photograpliio roprmluction procoBHOA tho ontnglio 
plate has no such advaiitago over tho typo Mock. In 
oithor case tho artist's work is tho saino. llo dmws oil 
white paper with bh\ck ink. From this drawing a typo block 
or an enUiglio i>lato may bo made at tho will of tho openitor ; 
bnt thoro wnll bo but little dinoix^nco between prints from 
the two. Both will reproduco all tho character of tho 
artist's drawing. 

It is tnio that if suflicient care be given to tho printing, 
and if a very fine quality of pa^for l>o uscdi thoro will bo 
somewhat more of delicacy in the case of the print from an 
ontaglio plate than in that from a typo block. Particularly 
^viU this bo tho case in copies of coi)per-plato etchings. 

In an etching of tho kind just mentioned not only docs 
tho >vidth of the lines vary, but to a corbxin small extent 
the depth or colour of them varies also. It is not an uncom* 
mon method for an etcher to put in tho main part of liis 
work on wax, to etch the plate, take a proofi and then put 
in what work appears to bo required to modify the oflcct 
by tho aid of tho " dry pointy" — that is to say, simply 
scratching the surface of the copper ; these scratchings being 
of the smallest conceivable depth and holding so little ink 
that they do not actually print black, but of a gray or 
brown tint according to the nature of tho ink that is used. 

There is no process really analogous to this in tho case 
of printing from a type or raised block, although the printer 
may do something by packing up the back of tho paper to 
different heights, so that the pressure on tho surface of the 
block is diiTerent at dilTerent places. 

In reproducing an etching by photography, it is easy to 
reproduco the different depths of etching in the original as 
will bo explained. 

It may l>e stated as a general rule that any process 
which is applicable to tho production of a line typo block 
is also*capablo of producing an ontaglio plate if a transpar- 
ent positive be used in place of a negativot Tho most 
suitable metal for ontaglio plates is copper. This is 
scarcely applicable where type blocks are required, as the 
great depth to which these have to be etched would make 



rilOTO-MEOIIANIOAL PRINTING mOCESSES 323 

iho proco8A very tcdioun witli tlio haixlor motal ; the Amount 
of olchin}{ or biting ro(|uireil for onUiglio plates is, howovcr, 
80 oxcootlingly 8nuUI| the c1oo}>cttb lines only requiring to bo 
bitten to about >j J q- of an inch, that this difficulty does not 
stand in the way, 

The process which will bo found the most suitablo is 
the asphalt process. As lias been explained, it is only in 
cases where the work is of the most delicate nature that the 
onlaglio process oilers any advantage over the type block 
process, and it is of course not desiratile to lose any of tlie 
deliaicy in the intermediate stejis, as may be the case if 
gelatine or albumen be uscdi especially tlio fonner. The 
objection to using an engraved plate where a type block will 
give as good a restdt, is the comparative slowness of print- 
ing from the formeri and the fact that it cannot be printed 
along with type. 

If the transfer method bo used for the reproduction of 
a lino subject, it is almost necessary to use zinc, w*]iich is 
by no means a very suitable metal for engraved jilates. 
Moreover, whore the area of the lines occupies but a small 
portion of the surface of the plate, certain precautions must 
bo taken. The reason for these precautions is as follows : — 
If a transfer be made from the positive, which represents 
such a subject, the gi*eater part of the surface of the trans- 
fer will ink up or will retain the ink after development, 
and on attempting to lay this doAvn on a plate, it will slide 
over the surface and a smear only will be the result To 
prevent this the positive is given a good Mnde edging of 
opaque colour, and whenever there is a considerable space 
between the lines, this is filled up >vith^colour, leaving, how- 
ever, a space of at least ^V ^^^^ between the patch then put 
in and the line. This results in a transfer hanng a con- 
siderable amount of area without ink, and the image can 
readily be transfeiTcd to a plate. After it has been trans- 
ferred, and has been strengthened mih resin and asphalt 
powder,. the spaces are fdled in by hsind with asphalt 
varnish, when etching goes on as mil be described. This 
process is only suitable where a few copies are required. 

The etching needed for entaglio plates is so small that 
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it is never nocossary to build up tho film of asphalt by 
powdering witli resiui etc.^ and heating. I hero assume 
that the asphalt process — which is the only one really suit- 
able for producing such plates— is used The plato is 
exposed under the positive^ is developed with a mixture of 
benzole and turpentine^ and is pkced at once in tho etch* 
ing fluid. 

Nitric acid may be used for etching a plato such as that 
describedi but tho following is generally preferred :— 

Potassium chlorate ... 1 ounce 

Hydrochloric acid • • . 10 ounces 
Water • # • • . 00 ^ 

A solution of perchloride of iron may be used. Such a 
solution has the peculiarity that^ if it bo quite saturated, it 
has little or no etchinp,' effect on copper, whereas, if the 
saturated oolutiou bo diluted even slightlyi it bites quite 
readily. It is thus possible to regulate the process to a 
nicety. 

Whatever etching fluid or '* mordant '* is used, the 
amount of etching required will be Tound to be veryHlight* 
It can only be detonninod by experience. Whether it \h 
desirable to stop the process in some of the lines by remov- 
ing the plate from tho bath, rinsing it, drying it^ and cover- 
ing then %nth bitumen varnish, is also a thing that can bo 
determined only by experience. It is by so doing that tho 
very fine lines of copper-plate etchings already mentioned 
are reproduced. 

If the albumen process bo made use of, tho etching 
should bo done with an alcoholic solution of perchlorido of 
iron. 

In whatever way the plate is etched, tho protecting film 
is cleaned away from it when it comes from tho etching 
fluid, and it is then ready for tho copper-plato presa 

llie process of printing is briefly as follows :— - 

The plate is inked by rolling over it a roller which carries 
a thick film of ink on it^ or tho surface is dabbed all over. 
In any case, the whole siuface of the plate^ must be covered 
with ink. The greater part of the excess' is removed with 
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a clothi And thon finally with tho flat of tho hand, Avhich 
liA8 proviouBly boon covorod by chalk to provcnt tho ink 
from adhoring. This liist procoss looks simplo when pcr- 
formod by a skilled printer, but really requires much prac- 
tica A sheet of paper is laid on the plate, and tho two 
together go through the press, which generally consists of 
a flat lieavy metal plate on which tho plate is placed, and 
a rollor which applies pressure to tho back of tho paper 
through a pad of bknketing or some other elastic substance 
Sometimes a press with a platen coming down with great 
prossuro is used. 
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CHAPTER XLI 
PUOTO-MECUANICAL PRINTING PROCESSES — Continued 

Half-Tone Processes 

Prclimimwj Slatcmcnt. — Nono of tho processes that wo havo 
been considering since that of Stannotypo is capablo of 
giving a true half-tone. A little consideration will, liow- 
ever, show that, if half-tone be represented by, or translated 
into, a stipple, lines, or into a stipple which is made up of 
dots or points, it might bo reproduced either by photo- 
lithography, by the aid of a phototype block, or of an cn- 
taglio engraving, there being in such a case no time gnida- 
tion, but something in black and white which represents it) 
if we do not look too closa 

There are many ways in w^hich a negative or a photo- 
graphic print may, with greater or less success, bo broken 
up into a stipple, and it is a common thing to point out 
that if once a negative be so broken u}), it may bo repro- 
duced by any of the three methods just mentioned, and no 
doubt this is in a certain sense true. If a pretty wido 
stipple be got this may bo transferred to a stonci and 
proofs may be pulled from a stone, or it may be transferred 
to zinc, and the zinc may be etched to pi*oduce a tyi>e block, 
or an entaglio plate may be made from it 

But though all this is true, still, if a photograph be 
rendered in an exceedingly fine stipple— one bo fine, say, 
that it is not visible to the naked eye — a very perfect 
entaglio plate may be made from it ; but if an attempt be 
made to produce a surface block from it^ the fineness of 
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tho grain will make it impoBsiblo to etch to such a depth as 
will give* a printable block; and if an attempt be made to 
transfer it to a stone and to pull prints, little more than a 
smear will be the result 

It may be said generally, that whereas a fairly open stipple 
is necessary for producing lithographic work, a somewhat 
finer stipple may be used for type blocks, and a still much 
finer grain for entaglio plates. The coarse grain applicable 
to stone may be used for type blocks, but as a finer grain 
is admissible, it is advisable to use this latter. The still 
comparatively coarse grain applicable to a type block niay 
be used for an entaglio plate ; but no better result will be 
got from the plate than from the block, whilst, as a finer 
grain may be used with the plate, it is certainly advisable 
to do so. 

This being the case, I liave decided to treat the render- 
ing of half-tones under three diiTercnt heads ; but here I 
must state that this part of my work must of necessity be 
by far the least complete of the whole. The general prin- 
ciples on which half-tone may be rendered have, it is true, 
been published ; but^ as a rule, general principles only have 
been announced, and it may really be said that on these 
general principles almost less depends than on innumerable 
details of practice which have either been kept secret pur- 
posely, or which could not be published, inasmuch as they 
are really matters of practice— -of manipulative skill — ^rather 
than of explicable method. The conjuror may explain the 
principle of some of his tricks. The sleight of hand, whereby 
he is able to deceive with them, comes only by a com- 
bination of skill and natural aptitude. 

Take, for example, typo blocks. So far as I know these 
arc produced, with any degree of real success, by three 
methods only. Dallas has for a long time produced them 
of excellent quality. In fact, he may be considered in this 
country as the pioneer of various photo-mechanical printing 
processes ; but his methods have never been divulged. The 
Meisenbacli process is greatly worked, both by^ the fiim 
bearing the name and others ; but it is almost certain that 
many unpublished points of detail are essential to the 
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wonderfully fine results that are got by some of those wlio 
work it. Of the Ives process almost the same may bo said, 
whilst it may further, I believe, bo stated that in its later 
developments certain appliances used by the inventor and 
8^>ecially manufactured for him are not purchasable by the 
public The process of Ives is to my mind the most scion* 
tific of any grained half-tone process, yet others practically 
the same have failed in less skilled hands than those of 
Ives. 

I say that the three processes above mentioned are tho 
only ones which are, to my knowledge, at all extensively 
used, yet other processes have been published, of which it 
might, I think, certainly be said that they contain the germs 
of as great success as do any of these three; but these pro- 
cesses have fallen quite flat for the want of that deter- 
mined* work and constant attention to a thousand small 
details that are necessary for success with a photo- 
mechanical process. 

I think it might in fact be said that, in tho matter of 
photo-mechanical processes, — ^perhaps particularly of typo 
blocks, — the natiu*e of the process is a smaller fcictor to 
determine success or failui*6 than the worker of it An 
intelligent worker, giving the time and attention necessiiTy 
to work up a process, will get good results with any out of 
a dozen or two ; but such instruction as can be given in 
writing will be of but little aid. One without intelligence 
giving great time and care to working up the matter will 
fail with whatever process he attempts, and to hinii too^ 
written instructions will bo of little avail 

It is needless to say that a thorough knowledge of the. 
manipulations of lino processes is of the greate&t advantage 
to one who intends to attempt half-tone processes. 



CHAPTER XLII 

PHOTO-MECHANICAL PRINTING PROCESSES — ConttMud 

Methods of Obtaining Ildlf-Tonc in PluAo-Litliographj 

• 

Asseis Process. — This process was one of the first that 
gave results of any degree of success in photo-lithography. 
The folio ;^ing is a brief description of the manipulation : — 

Unsized ^ paper of an even texture is .taken. A starch 
solution, of somewhat less thickness than is commonly 
used for mounting or for such like purposes, is made up, 
and one side of the paper is thinly coated with this by the 
aid of a sponge. 

The paper is now driedi and is floated film side up- 
wards on a saturated solution of bichromate of potash till 
the colour indicates that the salt has penetrated the starch 
film through the paper. The sheet is then dried in the 
dark. 

The paper, after it has been treated as just described, 
is sensitive to light. It should not be kept for longer 
than a day or two before it is exposed. The negative for 
this process need not be reversed. It should be of good 
quality and brilliant The exposure may be judged of by 
examination, being stopped when the finer details of the 
lights show themselves. The image is of a bro>vnish coloiu*. 

^ Solas rccommonds the use of blotting-paper, but the writer has 
found it veiy difficult to work such except in veiy smaU sizes on 
account of its extreme softness when wet Bives's paper may be soaked 
in veiy hot water to remove any size it may contain, and will be 
found to work welL 
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Tho scnsibivo tissuo is now laid film sido upwaitls on 
tho surfiico of a bath of cold wator till tho bichromate is 
all washed out of tho film through tho papon Whoii tho 
yellow colour has disappeared, the paper is dried first 
between blotting-paper and then in the oi>en air. 

The paper has now to be heated to a very consideniblo 
extent. It is difllcult to give precise directions as to how 
much it should be heated ; but it may be said that tho 
heat should just be short of what will make tho impor 
brittle or to discolour it. Tho heating may bo dono in 
front of a clear fire if the operation be perfoimod with 
care. Asser himself, I believe, advised that the sheet bo 
laid on a slab of marble that had been heated. Bolas 
advises the application of a hot iron to tho back of tho 
sheet, and the writer has found this to be a quite satisfac- 
tory plan. Tho elFect of the heating is to cause tho 
sensitive starch which has been acted upon by light to 
absorb lithographic ink with gi*eat avidity. 

The imago is now damped by laying it for some timo 
between sheets of wet paper under some pressure when it 
is ready to be inked up. It is laid on a jneco of plato 
glass — tho image upwards of course — the suiiaco is blotted 
olT with a piece of i)crfectly dry blotting-i)ai)er, and a roller 
charged with ink of medium thickness is passed over tho 
surface. A granular image is thus produced, which may 
be transfen*ed to a stone in the following manner : — 

Weak nitric acid is made up as durected for etching a 
lithographic stone (Chapter XXXIV.). A polished litho- 
graphic stone is warmed, as also described in that chapter. 
The inked Asser transfer is now damped on tho back with 
the nitric acid mixture either by the aid of a sjjonge or by 
Heating it, it is laid on tho warm stone, and the rest of tho 
process is performed exactly as described for an ordinary 
transfer. The stone is then printed from in the usuiU 
manner. 

It will be understood that a much higher degree of skill 
in printing, and a greater accuracy in the press, are required 
when a half-tone subject is being treated than in the case 
of a line subiect of the ordinary character. 
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Ttaiisfer from Collotype Plate 

All oxamination of photo-lithographic prints in half-tone 
whichi in coinniorcial practicOi havo boon most satisfactory, 
can leave very little doubt that the gniin which they show 
is one obtained by the reticulation of gelatine. Is, in 
fact» the same grain as is to bo seen in collotypCi ex- 
cept that it is more open than it is generally to be seen in 
the case of the latter process, in which the attemi)t 
is always made to keep the grain as fine as i)ossible, and 
in which, in jiractice, it is kept so fine that it would give 
no satisfactory results if transferred to a lithogi*aphic 
stone. 

Pretch, at a very early date, took advantage of the 
reticulation which is now taken advantage of in the colic- 
ty|»c process, for the puq^ose of producing, by casting from 
the reticulated surface, typo blocks representing half-tone, 
and it was a very small step to ink up the reticulated iilni 
to make a transfer from it to a stone, and to print from tlie 
stone. It was, nevertheless, only quite recently that tlio 
process l)ecame one of at all general applicability. In this 
country the ])rocess has been most successfully worked by 
Messrs. Sprague and Co. 

Unfortunately the details of the process as workcil 
commercially have not been divulged, but it may be stated 
that^ if an image, such as is produced in collotype work, 
but with a very open reticulation, be got^ there need be no 
difficulty in making a transfer from this to a stone, and in 
printing from the stone. Foilunately, too, there is no need 
to take the many i)recautions which are necessary in the 
case of collotype surfaces from wliich a great number of 
prints have to be taken, to secure fiim adhesion of the 
film to the support. These precautions, or at least some 
of them, tend to a fine grain. 

The ifollo>ving formula, wliich is due to Bolas, has been 
found to give a very open grain :— * 

Gdatine . • . . . . 6 parts 

Water 60 „ 
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Bichromate of ammonia ^ . . 1 part 

Chloride of calcium . . • 2 parU 

A pluto is prcparod as in Husnik's procoss of collot3riH^ 
(Icscribcd in Chapter XXXVL, but a consiclombly tliickor 
coating is given than would bo considered desirablo for 
collotype. Tho film is dried at a liigh temporaturOi say 
140'' or lOO"". Tho exposure of the back of the phito to 
light is omitted. 

The i)lato is developed in tho usual way and is inked 
up. An impression is taken on transfer paper, and is 
transferred to a stone in the usual way. Probably a 
better transfer >vill be obtained if some half dozen copies 
be first pulled on plain paper. 

It will be seen that if the process be performed as 
described, a reversed negative will be required as in tho 
case of collotype printing; whereas, if the collotypo 
surface were applied directly, an ordinary negative might 
be used. 

Various methods have been suggested to enable tho 
image to Ih) directly truuHforrod to the stone, a flexible 
support being the only esHential. Tlio use of gohilino 
skins, as in the holiotype process, and the use of a sensi- 
tive film supported on paper have been recommended. 
The following plan has been found to work experi- 
mentally : — 

A glixss plate, at least half an inch larger each way 
than the desired print is taken. On this is laid a piece of 
wet paper, which is fixed down to the glass by a strong 
alcoholic solution of gelatine (see Chapter XXXII.) at tho 
edges. On the paper is spread the sohition given abovo, 
which is used to the extent of about 2 ounces per sqimro 
foot. The plate is then placed horizontally in the drying 
box, which is raised to a pretty high temperature (say 
140^ F.). It is, when dry, exposed under a negative^ 

^ Tliitf is tlio quantity givou by Bolas, who hoa worked tlio proooM 
much more than I havo ; but I must stato that I liavo luoooodod 
better with a very considerably larger qua&Uty of biohromata of 
onunonio* 
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dovelopodi — ^without oxposure from the back, or the use of 
on alum bath, — and dried. 

Tlio paper is now rcmovoil from the plate by cutting 
witliin the glued margin with a sharp knife. It is 
damped and is inked \\i\ after which the image is trans- 
ferred to a stone by placing the flexible film thereon, and 
glassing the two through the press. 

Since the above was written, J. Husband, Sergcant- 
Major, liR, has published in the Joiu*nal of the Photo- 
graphic Society a process for '^ Practical Lithography in 
Half-Tone." This is, so far as I know, the first time that a 
process has been published with all working details, and the 
publication is of great value. I quote it in its entirety 
hero: — 

^ Des^iption of HushancFs Paj^j/rotint Process 

**This process has been named pap}TOtint^ being a 
modification of Captain Abney's improved method of 
photo . litliography, named papy retype. It is specially 
Hdai>ted for the reproduction of subjects in half-tone, such 
as architectural drawings in monochrome, or subjects from 
nature, and it is inexpensive. Its advantages over other 
methods of half-tone photo-lithography are, that a transfer 
can be taken in greasy ink, for transfer to stone or zinc, 
direct from any negative, however large, without the aid of 
a mediiim, the grain or reticulation being obtained simply 
by a chemical change. The transfer paper being in direct 
contact with the negative, the resulting prints are sharper 
than by those processes where inteqiosed media ai*e used ; 
whilst the same negative will answer either for a silver 
prints platinotype, or a transfer for zinc or stone. The 
advantage of being able to use a non-reversed neg.ative is 
very greats now that gelatine plates have so largely super- 
seded those made with collodion. 

**Tho method of manipulation is as follows: — ^Any 
good surfaced paper is floated on a bath composed 
of— 
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** Gelatine (Nelson's flake) • . 8 ounces 

Glycerine • • • • • 1| i» 

Cliloride of sodium (common salt) • 8 ,| 

Water 60 „ 

Great caro should bo taken that tho solution is not over* 
heatody and that tho pajier is coated without buliblos. It 
is then dried in a teniporaturo of CO* F. Tho papor 
will take about ten hours to dry, and in this stato will 
keep for years. When required for use, it should bo sensi- 
tised by floating, or immersing, in a bath of— 



** Bichromate of potash • 
Chloride of sodiimi 
Fcrricyanide of potassium 
Water 



1 ounce 

100 grains 
30 ounces 



This need not be done in tho dark room, as tho solution is 
not sensitive to light. 

"The paper, after sensitising, is dried in a tcmix^raturo 
of 70^ and in a dark room. AVhen dry, it is exjiosod under 
any half-tono negative, in tho ordinary printing framo. 
It is preferable to print in sunlight^ and, for negatives of 
medium density, an exi)osuro of three minutes is required ; 
but the exposure will vary according to the density of tho 
negative. The correct time of exposure can best bo judged 
by looking at tho print in the frama "NVlien tho imago 
appears on tho transfer paper a dark fawn colour on a 
yellow ground, tho transfer is sufficiently printed. It is 
put into a bath of cold water for about ton minutes, until 
the soluble gclatino has taken up its full quantity of water ; 
thon taken out^ placed on a flat piece of stone, ghissi or 
zinc-plate, and tho surface dried with blotting-paper. 

" Tho action of tho light has been to render tho parts 
to which it has penetrated through tlie negative iiartly in- 
soluble, and, at the same time, granulated. A hard transfer 
ink is now used, composed of— • 

•* While virgin wax . # 

Stcariue 

Common resin • • • • 




I 

\ 
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These are melted together in a crucible over a small gas 
jet^ and to them are added 4 ounces of chalk printing ink, 
and the mixture reduced to the consistency of cream with 
spirits of turpentine. A soft sponge is saturated with 
this mixture, and rubbed gently over the exposed paper 
(in this stage the nature of the grain can be best seen). 
An ordinary letterpress roller, charged with a little ink 
from the inking slab, is then passed over Uie transfer, 
causing the ink to adhere firmly to the parts affected b}' 
the light, and removing it from the parts unacted upon. 
It will be found that with practice, rolling slowly and care- 
fiilly as a letterpress printer would his forme, the ink will 
be removed by the roller according to the action that has 
taken place by light, leaving the shadows fully charged 
with ink, and the high lights almost clear, the result being 
a grained transfer in greasy ink. The transfer is next put 
into u weak bath of tannin and bichromate of potash for a 
few minutes, and when taken out the surplus solution 
should be carefully dried off between clean sheets of 
blotting-imper. The transfer is hung up to dry, and, 
when thoroughly dry, the whole of the still sensitive sur- 
face should be exposed to light for about two minutes. 
A weak solution of oxalic acid should be used for damping 
the transfer (about 1 in 1 00), and^ this should be applied 
to the back of the transfer with a soft sponge. After it 
has been damped about four times, it should be carefully 
jmt between clean sheets of blotting-paper, and the surplus 
moistiu*e removed. A cold polished stone is then set in 
the press, and after everything is ready, the transfer is 
placed on the stone and pulled through tmce. The stone 
or scraper is then reversed, and the transfer is again twice 
pulled through. A moderate pressure and a hard backing 
sheet should be used, care being token not to increase the 
pressure after the first pull through. The transfer is taken 
from the stone without damping, when it will be found that 
the ink has left the paper clean. Gum up the stone in 
the usual way, but if possible let the transfer remain a few 
hours before rolling up. Do not wash it out with turjien- 
tine, and use middle varnish to thin down the ink. 
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^ It should havo boon mentioned that varying dogroes 
of fineness of grain can bo given to the transfer by adding 
A little more ferricyanido of potassium in the sensitising 
solutioni and drying the transfer paper at a higher temi)ora- 
ture, or by heating the paper a little before exposure, or 
by adding a little hot water to the cold-water bath, after 
the transfer has been fully exposed ; the higher tho toin« 
perature of the water the coarser tho grain will be. Tho 
finer grain is best suited to negatives from nature, when 
a considerable amount of detail has to bo shown. 

** The coarse grain is best for subjects in monochroroe, 
or krge negatives from nature, of architecture, eta, whoro 
tho detail is not so small. Even from tho finer grain 
several hundred copies can bo pulled, as many as 12,000 
having been pulled from a single transfer, and this ono 
would havo produced a great many more if required.'' 



\' 



OUAPTER XLIU 

rilOTO-MKOlIANIOAL PRINTING PROCESSES — ConlUiUcd 

MeOwiU of Ohlahiing Ilal/'Tonc in Pholotyj^ blocks 

An imago with a grain suitablo for reproduction by photo- 
typo having been obtainod, tho typo block may be made 
by exposing, under a negative taken from this image, a 
asinc plate coated with bitumen, developing and etching, 
by transferring a print on transfer paper taken from this 
negative to a zinc plate and etching, or by using the 
image, if it bo of the nature of coUotyix), as a matrix, from 
which a relief block may be cast as in the Pretch process. 

These methods of producing type blocks for line subjects 
have already been described, and of their application to 
half-tone subjects it should be enough to say tliat the 
manipulations are similar. 

Asserts Process^ described in the last chapter, has been 
used for the production of type blocks, as explained by 
Bolas ; the image in grain being transferred to a zinc plate 
and this latter being etched ; but the ^vriter is not aware 
that the process is worked commercially. 
• By tiic Collotype Process a grain suitable for reproduction 
by type blocks may readily be produced. The grain may 
bo made somewhat) smaller or closer than is admissible 
for photo-lithography. Dallas's tint blocks would appear 
to owe their grain to a collotype film, but it is impossible 
to say whether the block is produced by transfer or by 
reproducing the reticulated surface of the film by electro- 
type. 



338 niOTOMEClIANICAL TUINTINU I'UOCESSKS 

Tlie Use of a Grained Screen for Producing a Ilalf-Tonc Type 

Block 

As far back as 18GG Messrs. K and J. Bullock patontcd 
a method of intcr];)retiiig half-tone by a grain, in which 
they superposed, on a transparent positivci a grained 
screeni and took a negative from the two togetheri this 
negative of course showing, as well as the imago of tho 
transparency, the grain of tlie screen. 

It is diillcult to account, by any theory, for tho fact 
that the mere hrcuking vp of an image by introducing a 
grain gives the effect of half-tone by a process in which 
any one point must bo represented by either black or 
white; but this subject has already Ijoen touched on in 
tho introductory chapters. Prolxibly the success of tho 
process depends on certain factors — diflfniction of lights 
perhaps, for example— which havo not yet boon considered 
in connection with it. At any rate wo havo nothing to do 
but to accept thankfully tho fact that tho result {^ a vury 
fair representation of half-lono. 

The principle of iJullock has been re-patcntod times out 
of number, but tho only thing in the way of a novelty 
which has heen introduced is the modification of Moisen* 
bach, who introduces an arrangement whereby tho graineil 
screen, during tho exposure for the reproduction of tho 
final negative from tho transiKirent positive and this scraen, 
is slightly moved once or oftener so as to still further break 
up tho grain. At first sight it would appear that such a 
movement was tho one thing necessary to make tho repro- 
duction of half-tone as a black and white grain absolutely 
hopeless ; but here, again, if wo can judge by some of tho 
effects obtained by tho Meisenbach process, theoretical 
reasoning is at fault 

There are two ways whereby tho grain is principally pro* 
duced : one is tho dusting of ])owdored asphalt on a plato 
of glass and tho warming of this till tho powder adheres to 
the glass. A mothod of evenly powdering a surfaco with 
asphalt will bo considered in the next chapter. Another 
way, and the one most frequently used, is Uie photograph- 



rilOTO-MECIIANICAL PRINTINO PROCESSES 339 

ing of somothing of the nature of netting. Actual %virc- 
netting may be usoili or any system of black cross lines on 
white jxipcr may Ik) photographed. If netting be used, it 
is photographed agsiinst a white backgroundi which may 
1)0 the sky. By using this method it is, of course, possible 
to produce a gmin of any desired width or number of spots 
to the inch. A wet plate will be found the best for pro- 
ducing the grained plate. 

Processes have been patented in which an actual fine 
netting of thread is used in contact with the transparency 
in phice of the photographic netting, but it is doubtful if 
good results can thus be got unlcFS the transparency be 
made of much larger size than the desired photo block, as 
the grain will be far too coarse oven if tlie finest netting 
bo used. 

The following is a brief description of the manipulations 
fif ])roducing a tyi)o block by the method indicated, the 
gmincd screen having once been prochicod. 

A traiiHpiu'oncy is nmde by contact from tlie orii{iii:il 
negative. In contact with the transparency is placed the 
grained screen, the two being placed film to film. A copy 
is made from these in the camera in the usual way in 
which negatives are made from transparencies, or trans- 
INii'oncics from negatives, the transparency l)eing placed 
next the camera, and therefore the iilm side of this being 
away from the camera. 

From the negative thus got an image is printed directly 
on a zinc plate, on a film of bitumen, or on a piece of 
sensitive transfer paper, the image being in the latter case 
transferred to the zinc plate. Etching* is then performed 
as already described. 

I should here say that when it is a case of etching an 
image in grain, it is necessary to begin with very weak 
acids and to exert the utmost care throughout 

I do not know precisely what contrivance is used by 
the workers of the Meisenbach process for shifting the 
position of the screen during the exposure, but various 
mechanical arrangements whereby this might be done will 
BUggest themselves to any intelligent worker. 
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* 

JVoodhury Process 

" Woodbniy exposes his ordinary relief * under a trans- 
{urency with a piece of network interposed, the eflect of this 
being to produce a decided grain all over the high portiona 
of the resulting relief and no grain over the deep parts, inter- 
mediate portions being grained to an intermediate extent.*' ' 

The relief thus obtained is inked up, a transfer is taken 
from it and is laid down on a zinc block, which is then 
etched. The network need not be actual netting, but may 
1)0 a transparent positive of any netlike pattern on a collo- 
dion film. It may thus bo made as fine as is desired. 

Process of Ives and Analogous Proctssts 

Tlie process of Ives is a very beautiful one, but is, at 
present at any rate, scarcely open to the public. The 
following is a description of it: — 

In general principle the process depends on the pressure 
of a half-tone relief on a surface more or less comprcssibloi 
and consisting of a series of slight eminences forming a 
grain, as, for example, paper having a surface something like 
bookbinder's cloth. The eminences are flattened out in 
propmtion to thb height of the relief, and if by any means 
the flattened portions be inked, the result is a gmin repro- 
scnting a half-tone on account of the greater size of the 
dots or grains in the darker than in the lighter iiarts. In 
fact, in the deepest shadows the eminences are entirely 
flattened, giving an even black tone, in the brightest lights 
they are not touched at all. 

Ives at first used a AYoodbury relief, but afterwards 
he used a gelatine relief (undried) from a transparency, 
and made a plaster of Paris cast from this (see Chapter 
XXXIX.). A comparatively thin film produces sufficient 
relief when it is not necessary to resort to drying, and 
therefore a *' swelled gelatine relief' is much more easily 
produced than a Woodbmy relief. 

^ Chapter XXXIII. p. 264. 
' Bolaa, Cantor Lectures. 
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A rubber surf acO| which has been * formed into a series 
of V-shaped grooves and ridges, is inked, and is pressed on 
to the castw Tlie elastic surface does not touch the hollows. 
The V ridges are quite flattened out in the highest parts 
of the relief, producing a continuous black, and every wlicrc 
between the deepest and the highest paiis they sire flattened 
to a diflerent degree, so as to give an oven stipple. The 
imago thus got is transferred to zinc and is etched. 

Zucaxto^s method may bo described as a modiflcatioh 
of Ives. It is an exceedingly ingenious one. I do not 
know whether tho use of the lead blocks to bo descnbed 
Itereafter is open to tho public ; but if it is, I should put 
down tho process of Zuccato as about the most likely of 
any to be useful to one taking up tho production of t}*pe 
blocks for the first tima 

Tho surface of a piece of type metal is formed into 
minute pyramids by planing V-shaped grooves across it in 
two directions. 

A Woodbury relief is produced, tho type metil plate is 
thinly inked, a piece of very thin paper is placed on it, and 
this is pressed with great pressure between it and the 
Woodbury relief. Tho i*esult is that tho highest parts of 
tho relief — representing tho shadows of the picture — flatten 
out tho pyramids till they are obliterated; they are not 
touched by tho deepest parts of the relief, intermediate 
parts flatten them to intermediato extents, and a half-tone 
imago is tho result on tho paper, tho half-tone being 
obtained by dots of varying sizes. This image may be 
transfen^ed directly to a zinc plate, or may bo copied in the 
camera, a transfer may bo mado and * transferred to the 
plate, which is then of course etched. 

Thero are many other methods of producing half-tone 
typo blocks, but I think I have mentioned the principal. 

It is to bo observed that much may bo done in the etch- 
ing to help up A typo block. Thus a solid shadow may be 
mado anywhere it is required— -or even a lino if it be thought 
useful— by treating with bitumen varnish, whilst a high 
light may bo put in by scraping away tho protective coating. 



CHAPTER XLIV 
piiOTO-MECiUNiCAL PRINTING TROCESSva— Continued 

Methods of Obtaining Half'Tone in Entofflio Plates 

It is to entaglio plates that we have to look for the finest 
results in photo-mechanical printing. Collotype and even 
t3rpe blocks give results which are in their way excellent^ 
and which are useful for many purposes; but they fall 
very far short of the results of certain entaglio processes 
which compare favourably in effect with the very finest 
hand - engraving, whilst they have the advantage of the 
accuracy of a photograph. 

In prints from type blocks there is always some want^ 
the grain is too conspicuous, there is a want of half-tone» 
or of intensity ; but with proofs from entaglio plates it is 
otherwise. The utmost boldness is obtainablOi the gradation 
of tone is perfect^ and although, in a certain sense, a grain 
or stipple is essential, this may be so fine as to be quite 
imperceptible. In fact, the slight roughness or removal of 
polish given by the biting of copper by an etching fluid is 
enough to give the necessary grain. This was all that 
gave the grain to the greater number of the engraved 
plates which were produced by Fox Talbot^ and from some 
of these prints were pulled almost as good as the best that 
have been made. Since then, however, the best results 
have been got where some special means have been used 
to get a stipple somewhat more marked than that got 
by Uie mere biting of the plate. 

A brief description of the principles involved in various 



rilOTOMECIIANICAL TRINTINO PROCESSES 343 

eni4igUo processes bos been given in the second cbaptcr, 
and it is unnecessary to say anything more of those which 
are not at the present day practically worked. Unfortu- 
nately not very muck can be said even of those which 
have, because, as in the case of the production of type 
blocksi the greater number of workers of processes have 
kept secret those small details of practice which make 
success i)Ossible in place of faiilure, even when they have 
published the general principles of the processes^ whicli 
they have not always done. Again, where details havo 
1)cou publishedi they, with the processes, have generally 
been patented, and they are therefore not open to the 
public. 

Several processes for the production of entaglio plates 
arc open to the public, and fortunately of one of these, 
and that one which gives results equal to any, working details 
have recently been published. It must not^ however, be 
expected that even when details are published success in 
working an entaglio half-tone process can bo gained but by 
long and patient practice. The manipulation of a plate by 
such a process is a matter of the utmost delicacy at every 
turning. 

Before describing any processes used exclusively for the 
production of half-tone entaglio plates, I should mention 
that every process used for obtaining half-tone in type 
blocks has probably been at one time or another applied to 
the production of the same in entaglio copper-plates, and 
that at the time the Meisenbach principle is used for the 
purpose. The writer has seen .very successful prints from 
copper - plates, in which the grain was produced by this 
process, made by Mr. K Edwards ; but he cannot help 
saying that he considered them to fall very far short of 
prints from plates produced by the same operator by a 
different process (Klie's). A great deal, however, depends 
on taste. 

IFoodbimfs Process 

Woodbury, as was usual with him in all photo-mechani- 
cal processes, was to the front with a really practicable 
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engraving process. The gener«il principle of his process 
has been described in the second chapter. It will be 
understood since the method of getting a Woodbury relief 
has been described. Such a relief is used, powdered glass^ 
or some other gritty powder being incorporated with tho 
gelatine. Tho relief is then pressed into a sheet of lead. 
Lead is too soft to print from, and tho surface is therefore 
reproduced in copper. This is done by dc}>ositing copi)cr 
on the lead plate by tho electrotype process till a cop^ior 
film of sufficient thickness to be manageable is obtained* 
On this, in its turn, is again deposited a copper film. 

It is said that the magnificent photo-gravure prints 
issued by Goupil and Co. of Paris are produced by this 
process. They have never been excelled by anything of« 
the kind ; but it is said that a grtfat deal of hard work is 
necessary before the plates are fit to be printed from. 

Klie^s Process 

By this process tho very finest results have boon got 
It is worked with great success in Glasgow by Annan 
Brothers ; in Brooklyn, United States, by Mr. £. Edwardsi 
and by various operators on the Continent Some of the 
results obtained by this latter tho writer considers to be At 
least equal to anything that has been done in the way of 
photo-mechanical reproduction. Various details of working 
have been published, the most complete having appeared 
in the Photographic News} 

Tho following are the general principles of the pro- 
cess: — 

A copper-plate is covered with a fine powder of asphalt^ 
which is caused to adhere by heating the plate, on this 
plate is developed a carbon negative^ made by exposing a 
piece of tissue under a positive, and the whole is placed in 
an etching fluid. The powdered asphalt gives the grain, 
and the carbon negative permits tho etching fluid to bite 
to a depth inversely proportionate to tho thickness of tho 
gelatinous film. It will bo seen that the process differs 

« 

> PhUographic Ntws^ Janaaiy 28, 1887* 
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from Talbot's merely in the introduction of the flBphalt 
powder to produce & grain. 

The practical details of the process are as follows : — 

The coppor-plato is polislicd and is cleaned with wkitini; 
mixed to about tlio consistency of cream, mid with sonic 
caustic soda added. 

Tho cleaning must bo continued till, when the plate is 
rinsed with water, the water spreads ovcnly over it, not 
ranning in patches. This indicates Umt the last trace of 
tho oil used in iwUshing has been got rid of. 

Tho plato has now to be covered with a fine powder of 
asphalt Tlioro are various ways of doing this. In any 
case tho asphalt must bo first of all reduced to a lino powder. 
Mr, Emoat Edwards has told mo that he covers his plates 
with powder simply by holding them in a shower of tlic 
dust allowed to fall through tlie air. ' 

The following is tho description given ir the Phofograjihk 
Nem of tho more elaborate motliod of Delechaup's— a box 
revolving on an axis is used : — 

" To moke such a ono, got a woll-scaaonod wooden box, 




about 4 feet high, dovo-tailcd and joined without crevices, 
including tho top, which must be made a fixture ; the 
internal dimensions of tho bottom must be largo enough to 
carry tho largest sized plato to bo etched, and tho inside Ii.id 
better bo French-poHsbed, or papered with a surface-glazed 
paper. At one of tho sides close to the bottom make a 
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narrow door, hinged to tho bottom of the box. It should 
be framed and panelled to prevent its warping. 

^'To ensure the operator from being 'powdered,' nail 
strips of sheet-rubber round the inside of the door, so that 
it will shut up nearly hermetically ; use a bar with a stout 
spring or screw to close it, as in a copying frame, then a few 
double-pointed nails driven into the base upon which the 
powder is settling will complete the affair, with the excep- 
tion of the axis, which will be better understood from tho 
foregoing sketch.^' 

To powder tho plate the following operations are gono 
through : — 

*' A quantity of finely powdered asphalt or resin having 
been placed in the box, the door is closed tightly, and it *^ 
(the box, not the door) ^ is turned over two or three timos 
to shake up the powder. After tho lapse of a minuto or 
two, to allow the coarser particles to settle down, the door 
is opened and a previously cleaned plate is placed therein '* 
(in the box, not the door), ** poised on the ix>ints of the nails 
(which should project 1 inch from the bottom and all bo 
equal in height), and the door is closed. Shoot tho bolt F 
to keep the apparatus steady after having revolved it 

" The degree of granulation is entirely in the hands of 
the operator, as the longer the plate remains in the box 
the greater will be tho quantity of powder deposited, and 
the finer will be the resulting grain, as there will bo less 
surface exposed to the action of the mordant ** (etching 
fluid). 

The plate is now heated in the flame of a Bunscn burner 
till tho dull surface of tho asphalt changes to a glossy 
coating; at this moment the plate is removed from tho 
flame. 

A transparent positive is made on glass in any of tho 
various ways by which such positives can be produced. 
This positive must be reversed. It can therefore bo most 
conveniently made by the carbon process (see Obaptor 
XXVIL p. 214). A piece of ordinary carbon tissue is ox- 
posed under this positive, is squeegeed on to tho copper-plato 
on which has boon laid tho grained Asphalt snrfM<H Mid is 
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devolopod in the usual way. Tlie colour of tho tissuo is of 
no conscqucnco, but it is advisable that there be but little 
pigment^ so that the progress of the etching can be seen 
through the filnt 

The etching fluid is a solution of perchloride of iron. 
As has been already stated, such a solution acts less 
vigorously when saturated than when diluted. Four 
solutions are made up ; the strongest is made so that it. has 
a specific gravity of 40^ Bennio, the weakest so that it 
indicates 30*^, and the others of intermediate strength. In 
each solution a strip of copper is placed till the solution 
perceptibly changes colour. If this precaution be omitted 
tho solution may act unevenly. 

The edges and back of the plate are varnished. The 
fluid msiy be kept on the plate either by building a wall of 
wax round the part that has to be etched, or by flowing it 
(the fl'M'd) over the plate in a dish. 

The solutions are all used at a temperature of about 
70^ F. ; the strongest first, and after that the weaker ones 
in succession. The action can be watched through the 
film, and experience will show how long to let the various 
solutions act. 

The gelatinous image is removed with caustic alkali, 
and the asphalt with turpentine. If the shadows be not 
considered deep enough, the high lights and half-tones may 
be protected by going over the plate with a polished roller, 
and the shadows may be re-etched (see Chapter XXXYIII.). 

Tlie IFiilerJiouse Process 

Sand is waxed by placing it in an iron pot, heating it, 
placing some wax amongst it^ removing from the source of 
heat^ and continually stirring during cooling. 

A carbon print is produced on a suiface of silvered 
copper by exposing a piece of tissue under a reversed 
negative, and developing it on the plate. The plate after 
development is placed in a falling shower of the waxed 
sand. It is dried, and the sand is brushed away. Small 
pits are loft, forming a ** discriminating grain/' The s\n*fnco 
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is blackleadedy and a cast is made from it in an electrotype 
bath. This cast is the printing plate. 

Sawf/ej^s Process 

In this i)roccss carbon tissue is used in which the pigmeni 
is replaced by powdered graphite. The developed picturo 
is thus a conductor of electricity, and a cast can be mado 
direct from it by electrotype. All that has been published 
about the process can be read in the Tramacliojis of the 
Photographic Society of Great Britain} 

Obemetter^s Process 

The principle of this process has already been described, 
but the writer is unable to give working details at tho 
time of writing. The process is an exceedingly ingenious 
one, and likely, in the hands of skilled workers, to bo very 
successful. 

^ Sco Journal of the Photographie Soeiely nf Oreat Britain for 
November 1885. /* 
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CHAPTER XLV 



niE PRODUCTION OF TRANSPAUENCIES OR TRANSPARENT 

POSITIVES 

TllE subject of transparent positives lias been incidentally 
mentioncd more than once in the foregoing chapters, but I 
think a few words on the subject generally arc called for 
in a book on Printing Processes. 

Transparent positives are generally produced for one of 
three difiercnt purposes, either as an intermediate step in 
some process — as, for example, the powder i)rocess — as 
pictures to hang against windows or in such-like positions, 
or for lantern shades. The qualities necessary for these 
diflerent purposes vary somewhat 

Thus when a tnansparency merely 8er>*es an inter- 
mediate purpose, it is generally necessary to secure all the 
liifjh light details in great strength, and it is almost impos- 
sible to do so without giving such an exposure that even 
the highest lights are slightly veiled. This necessitates 
slightly denser shadows than would be necessary with 
l>erfectly clear high lights, so as to retain contrast, and, in 
fact^ a transparency used merely as a means for reproduc- 
tion of negatives or positives should, as a rule, be generally 
somewhat darker than is pleasing to the eye. 

In the matter of a transparency for decorative pui^poses, 
wo must bo guided entirely by taste« The transjiarency is 
in this case the finished picture, and should be made, as 
regards density, colour, and bo forth, aa the artistic know- 
ledge of the operator dictates 
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In tninsiKironcics for tho lantorn tho mattor ib slightly 
<Iifrercnt| and for tho following reasons :— A veil in tho high 
lights degnulos tho picturo on tho scroon to a much groiitor 
dcgrco than it does tho slido itsolf mcruly lookod on as a 
transparency; again, tho contrast on tho scroon always 
appears groator than that of tho slido lookod at againat a 
light as a transparency. For tlioso reasons it is nocosaary 
to HOcurOy in lantern HJidoSi tho niont perfect trauRimronoy 
of high light unci tho oxlroniOMt delicacy of inmgo. Any 
process that will priHluco a goinl lantern slido is certainly 
good enough for tlu) prinluction of a trauKpareney for iiiiy 
purpose. I therefore my a few woihIh lli*Ht on tho mothoilii 
applicable to the making of such nliiles. 

Various of the processes alremly described aro woU 
suited to the production of lantorn slidcSi notably tho 
Carbon process^ tho WoodhimjAypc^tiWii t\\o Slannolf/pe procossoR, 
an essential condition for success with tho two last-mon* 
tioncd processes being tho use of glass that is (piito Hat. 

Tho wet collodion process and tho collodMnvmide aro both 
exceedingly useful for lantern-slido work, but it is boyoml 
tho scope of this work to consiiler them in deUiil. 

GdiUUuHhloridc plaice have recently become very |)opu1ar 
for lantern-slide work. Buck plates are now a recogniHocl 
connncrcial article. Tho oxi)ostu*o required by thoni i« 
considerable^ amounting to many hundred times that iiccon* 
sary for gchitino-bromido plates. Wy contact a second or 
two diifused daylight may be given, or a few inches of 
magnesium ribbon may bo burned at a distance of a foot 
or so — less or morOi according to tho density of tho 
negative and tho colour of transparency ivished — from tho 
negative. Tho exposure to lamplight is very long^ 
amounting to perhai)s quarter of an hour at a foot from an 
ordinary burner. It is, however, quite within reasonablo 
limits if a bright light such as an albo-carbon bumor or a 
duplex paraf&n lamp bo used. 

A very great range of colour is obtainable with gelatino- 
chlorido. It is possible to get anything from an engraving 
black to claret colour according to exposure and dovolop- 
meut 
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Tlio dovolopor is ferrous oxalate, ferrous citrate, or a 
mixture of the two. With a compaRitively short exposure 
and ferrous oxahite a Mack colour is got^ with a long 
oxiH)8uro and strongly acid ferrous citrate a red colour, and 
anything between these two limits with intermediate 
ox|)osures and mixtures of these developers. Instructions 
fur compounding the doveloiH3r in the various %vays issued 
uro Hont with the plutoM. 

The ilhuHof goIaUniHjIdnndo plalcs arc very tninnparont, 
and on account o( their com|iamt!vo inseuHitivcncMH a gou(I 
deid of artiiiciul light may he used in devulopmont, and it. 
1h t1uM*oftiro ouNior to rogidato the density than in the 
uiHlinary l)i*omido plates. 

Any of the processes before mentioned may be used for 
making ornamenUd tninsparencies. But for tnmsiKirencies 
requii*ed for mechanical work a somewhat prolonged ex- 
|K)rture wonld be genendly advisaible. 

Certain paper processus give very good results in orna- 
mental transparencies of large size. Thus if a print be 
made on gelutino-bromide paper, a somewhat longer ex- 
posure being given than for an oitlinary print, and if tlie 
iinished pONilive be treated by smearing the kick of ii 
with oil-vaseline, 1>e laid on one side for twenty-four hours, 
and the excess of vaseline bo tlien removed with a clean 
cloth, a very edectivo window transparency will result 

Kven common albumenised pai>er sensitised in the usual 
way may be used for such transparencies, the hack of the 
pajier being placed in contact with the negative, and 
ox][)08uro being continued till the desired effect is seen on 
looking throttgh the j)a])er. 

The slower makes of ordinary gelatino-bromide i)latcs 
will make quite presentable transparencies if developed 
with a considerably diluted and well restrained ferrous 
oxalated developer. 
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ClIAPTEK XLVI 

rUOCESSES FOlt COPYING PLANS OH OTIIBU DIIAWINOS 

IN DLVK 

There aro certain processes which arc almost oxclusivol y 
employed for the copying of plans or other draAvingSy and 
which aro most useful for such puri)oscs. In the case of 
one of them, which is very simply worked, the coi)y is in 
the form of a negative, — tliat is to say, it shows as whito 
lines on a dark blue ground. For most purposes such a 
drawing is practically as useful as a positive drawing. If, 
however, a positive drawing— one that is showing dark bluo 
lines on a white ground — be desired, the second or third 
of the three processes to bo described must bo used. 

The papers for either of the processes may bo purchasod 
ready prepared, and I may say that it will i)robably bo 
found convenient so to purchase them unless work bo dono 
on a very large scale, and possibly oven then, at any into 
in the cixhq of the positive processes. 

For whatever process is used it is desirablo that tho 
dniAving to be reproduced be traced on tracing paper, or 
better, tracing cloth, of as transparent a nature as (lossiblo, 
with ink as oparpio as possible. A little yellow colour 
may with advantage be added to tho Indian ink used for 
such tmcings. 

Where the process is regularly used, in workshops, oto., 
it is a common pmctico to omit tho inking in of Uio draw* 
ing on drawing-paperi and to make a tracing of it on very 
transparent tracing cloths to lorvo as tho standai*d drawing 
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to be kept in the dra%ving office. This tracing then serves 
for the reproduction of blue copies for the shop, etc. 

The best effect is produced if all shading (to indicate 
sections, eta) be done ^vith inked lines; but for rough 
work| aS| for examplOi for detail dra\nngs for shop use, 
colour may be used in the usual manner. 

Although the best results are got by copying tracings, it 
is i)ossible to get quite usofiU results from drawings even 
on thick drawing-paiier, a very long exposure being given 
to compensate for the opacity of the paper. 

By using the ordinary process — which gives a negatiic 
from a positive drawing — a positive is of course obtainable 
from an ordinary ncgativOi and the blue colour of sucli 
positive is very effective for certain half-tone subjects ; for 
example, some sea-scapes. The prints, unfortunately, have 
geneially a somewhat ^'sunk-in^' appearance; but the 
writer^s attention was attracted by some very brilliant 
blue prints in the store of jMr. Sam G. Partridge of San 
Francisco, and was told that the brilliant surface was 
obtained by the use of encaustic paste (see Chapter XXXII. 
on Mounting Prints). The process has the advantage that 
any kind of paper may be used with it 

The Ordinary " Blue Process '* 

To produce paper for this process^ the following solu- 
. Uons are made up : — 

A. 

Potassium forrieyanide (red prussiato of potash) 6 ounces 
Water SO „ 

Ammonia citmto of iron • • • • 6 ounces 

Water ....... SO „ 

The two solutions are kept separately. When paper is 

to be prepared equal parts of each are -taken, and paper is 

ooatod with the mixture simply by laying it on a flat board, 

' and sponging Uio liquid over it with a clean sponge. As 

2k 
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already mentioned, any kind of paper may be UBed, but for 
copying drawings a thin, smooth drawing-paper will be 
found to serve best It is not necessary that the coating of 
the paper appear quite even so long as no parts are left bare. 

The paper is hung up to dry and may be used at oncei 
or at any time within a few days of its manufacture. The 
exposure is long, five or six times that necessary for a silver 
print Exposure is continued till all the print but the 
lines assume a bronzed appearance, or, in fact, as long as 
possible without much discoloration of the lines. 

The print after exposure is dipped in water, when the 
bronzed appearance turns to a bright blue, and the lines 
clear up. It is then washed till the water that comes from 
it is colourless, when it is finished. 

It will be observed that drawings and tracings most be 
placed with their backs in contact with the paper, otherwise 
the images will be reversed. 



Blue Positive Processes 

Puxighetti^s Process 

A. 



Gum-arabic 
Water . 



Citrate of iron and ammonia 
Water . . . 



a 



Ferric chloride • 
Water . 



D. 

Potassium ferrocyanide (yellow 

prossiate of potash) 
Water • • 



y • 



B. ' 



Hydrochloric add . 
Water • 



3 ounces 

16 n 



1| ounce 
3 ounces 



1 ounce 
8 ounces 



8 ounces 

80 u 

S OttlMM 
SO . 
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A, B^ and G are mixed, and paper is coated with it as 
80on as possible, just as described in the last process. The 
exposure is very shorty being only about half or one-third 
that necessary with sensitised-albumenised paper. 

After exposure D is applied with a brush till the image 
appears blue on a white or bluish ground. If the ground 
be darker than very light blue, this shows that the exposure 
has been too short The print is now dipped in £, which 
removes the slight tint from the ground and darkens the 
. lines. It is washed and 



PelUfi Proem 

A.» 

Oxalic acid . « • . 6 grams 

Iron perchloride • • • 10 ^ 
Water • . • • • 100 e. c. 

B. 

Potassium ferrocyanide . 3^ ounces 

Water 80 i, 

a 

Hydrochloric acid • • • 2 ounces 

Water 1 pint 

• A Is the sensitising solution, B is the developing solu- 
tion, and is the clearing bath. The exposure is about 
the same as that for the last described process, and the 
manipulations are the same alsa 
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INTRODUCTION 



HOW TO SELECT AN APPARATUS 

A MATEUR Photography has of late made such rapid progressi and found 
*^^ so much favour with all ckisscs of the community as one of its mc:*i 
iascinaling and educational pursuits^ that it would be as well, perhaps, fcr 
us to give a few hints that may be of service to those desirous of taking it u].. 
The chief cause of the great progress lay in the introduction oldryplaUs^ wliicl... 
being ready prepared for use, and of but small cost, save at least one half i;.w 
trouble, annoyance, and mess that amateurs experienced in the old li^ct /.':.; 
or "collodion** days, when the process was very properly called the 'Milr.clv 
Art.'* A^ain, there have been a vast number of improvements in the variou.^ 
apparatus employed, tending in all directions to make the taking of rcdiy 
first-class photographs both simple, easy, and clean. 

Seeing that the best of everything can now be obtained at so small a cost, 
we would earnestly advise beginners to avoid cheap apparatus, or rather iLl 
many so*called second-hand lots that are now offered ; for unless the purchu;!^: 
can be sure of his apparatus, they are dear at any price. When selecting r. 
set, the first things demanding consideration are the quality of lens and wcr'.;- 
manship of camera. Many of our cheaper sets arc really good. \Vc h:ivo 
received great numbers of flattering testimonials for our **(7.i/iW r.:. : 
^^ Student $^^ sets, but of course they possess but little of the finish and IiIl;!.^! 
qualities that are provided in the ** Superior'^ sets, and which greatly aid ;].w 
amateur in the production of his work, and tend to the more thorough cnjc/. • 
ment of it. The second iK)int for attention will be the size of photogrr.p':> 
desired. It would be well to give this every consideration, as a large pictv.u 
can be taken with almost as much case as a small one, and again, when iinidhLvl, 
it is so vastly superior to the latter in boldness and vigour ; while the snulic: 
picture can always be taken when required by the larger apparatus by mczr.s t;:' 
what is known as an inner carrier. We must also mention that no damiii^c :» 
done to any apparatus when learning ; it would therefore be extravagant to 
buy a cheap set for that purpose, and then a more expensive one immcdi:itc!y 
afterwards. No doubt compactness and lightness are very desirable qualiiic>, 
but they are, we think, not of such great importance as is sometimes imagined. 
A imoli cheap camera can always be obtained when needed. One other 
mattcri and wc close this brief introduction. Be content to persevere with 
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what you first decide to purchase ; having, for instance, got one brand 
plates, stick to them. Nothing whatever is gained by the beginner tr}'ing fii 
one brand and then another, while much very useful experience is lost. Oi 
••Practical Guide to Photography" gives every information necessary; ai 
with but a small amount of patience and practice, the novice cannot (iul 
produce such work as will do him credit, and be a source of endless ami 
ment and instruction both to himself and friends. It is specially recommends 
that from the very commencement a note-book, such as we supply at a shillinf 
and a cheap scrap album be obtained, for the purpose of noting every particul 
of each picture in the former, and of having a reference copy corresponding 
number in the latter ; the comparison of the prints with the notes will affoi 
many opportunities for profiting by past experience. 

Purchasers residing abroad would do well to note that the quantities 
plates, etc., supplied with the sets are not sufficient stock for foreign ord< 
where it may be difficult to replenish, therefore it will be wiser to order 
extra supply of plates and chemicals, so as to save further expenses of freight 
Each set is, however, quite complete with everything necessary for an immediat 
commencement of work. The Printing Sets are for taking the paper print 
from the glass negatives (which are taken by the Photographic or Negatii 
Set), and are sold separately, as in some instances amateurs prefer that pi 
fessional photographers should do their printing. It is also more convi 
for travelling, as the printing set need never be taken away from home. 

Our terms are in all cases ••nett cash with order,*' and the prices do d< 
include packing cases, which, in the event of orders for abroad, should be 
lined. Feeling sure that nowhere can such good value be obtained at 
prices, we have every confidence in introducing to your notice the f&Uoi 
revised list Should other descriptions of goods be required, we should 
happy to obtain them to order, or to send estimates or particulars. 

MARION & CO. 

22 & 23 SoHO Squarei London, W. 



Pest Office Orders payMe ai Greek Street Post Office. Chequee crmud 

'' Bafik of Englasid:' 
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ANEW WORK9 most clearly written, containing everything that :ir. 
Amateur Photographer need know of the art« whilst quite free frcr.i 
unnecessary technicalities. Upwards of 8000 copies have been sold since the 
date of its publication. We believe it to be the best, most complete, anil 
most readable book on the subjecL 

OPINIONS OF THE PRESS. 

^ *'Thit book denls in a lucid and practical manner with therarious operations connected 
with every department of the science.*'— ^n/fVA Journal of Photography^ 

" It is well worthy of the notice of professional photographers, for they ^HU find in it irjiny 
useful hints.'*— ///Mj/m/r^ •London News, 

*'With such a book as this it would be difficult for the merest tyro to go astray." — 
ne Graphic. 

"A book that fully estabtii&hes the claims made in xht title."— TA^ Daily Chronicle. 

*' It will be read even by professionals with interest.'* — The Literary Irorld.^ 

''A great many ladies practise photography for their arousementy and they will appreci:4:c 
the instructions here given.'*^-7*Ar Queen. 

From F. K. CHILCOTT, Eaq.p Reeve ViUa, Torquay.— "Your Guide is more exp!';c>. 
than any other. "--///if r 6, i88<. 

From MivJor rARRY, The Manor Hoosep Torquay.— *' As to the Manual of Phc.o- 
graphy, it is excellent, and there appears to be something to be learned from ever>* line." — 
September ^ 1865. 

A TREATISE ON THE ART OF RETOUCHIKG. 
AND FINISHING AND COLOURING OF PHOTOGRAPHS. 

By ROBERT JOHNSON. 

3/. I and free ftr post it. yi. jJ. extra for Foreign Postage to Count ru: 

of the Postal Union, 

Undoubtedly a clear and most exhaustive work on the difierent subjects 

by a master-hand. 

A NEW WORK NOW READY. 

PRACTICAL GUIDE TO PHOTOGRAPHIC 
AND PHOTO-MECHANICAL PRINTING PROCESSES. 

By W. K. BURTON. 



MARION & CO., 22 & 23 Soho Square, London, W. 



Advtrtisemeitts 



MARION'S NEW SETS OF PHOTOGRAPHIC APPARATUS 
THE "U" SERIES. 

npHESE Sets will bo foiiml of exceptionally good value. Thc« 
^ Cameras are substantial and of good workmanship, and will 
the Lenses excellent portraits, views, and groups may be made: 

THE ULTRA SET. 

For Pintea ej x 4). 




Best finish Mahogany, Leather Bellows Camera — the lightest 

and most compact Camera made — Double Extension, Rad 

Adjustment, Swing Back, Rising Front, Reversing Fram^ j 

Double Book- Backs with Spring Shutters, good Rectilineir 

Lens, Instantaneous Shutter, and superior Folding Tripod. 

Price complete, £8 : 8s. 

If fitted with Marion's Superior View Lens, 41s. extra. 

MARION & CO., 22 & 23 Sobo Square, London, Wj 
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MARION'S NEW SETS OF rHOTOGRA?HIC APPARATUS— 

^Ccnii$iuett, • 



THE ULTEA SET. 



For Plates B\ x 6 J. 




CamerOi 3 Backs, Lens, Shutter, apd Tripod, as described in 
Ultra Set for Plates 6\ x 4f . 

Price complete, £11. 

If fitted with Marion's Superior View Lens, SSs. extra. 



MARION & CO., 22 & 23 Soho Square, London, W. 
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MARION'S NEW SETS OF PHOTOGRAPHIC APPARATUS— 
CoHlinutJ, 



THE UNITED SET. 



For Plates 6} « 4}. 




Good Mahogany Camera, leather llcllowA, no looBO partly 
very light, folding into small compnRH, and with I,cathcr HandlCj 
Rack and Pinion Adjustment, Kovcrsing I'ramo and Swing Back, 
good Kcctilincar Ixns, ruled with Instantaneous Shutter and 1 
good strong threefold Tripod. 

Price complete, £7 :7s. 

If fitted with Marion's Superior View Lens, 41b. extra, 
MARION & CO., 23 & 23 Soho Square, London, W. 
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MARION'S NEW SETS OF PHOTOGRAPHIC APPARATUS— 



THE UNIQUE SET. 



For Plates 6\ x 4|. 




WcU*mn(lc Rubstnntial ^fnhognny Folding Camera, with Screw 
Adjustment, KcvcrRing Frame, Double Swing, Sliding IVont, 
Double Dark Slide, good Rectilinear Lens, fitted with Instant- 
Ancous Shutter and a good strong Sliding Tripod Stand. 

Price complete, £5 : 15s. 

If fitted with Marion's Superior View Lens, 41& extra. 



MARION & CO., 22 & 23 Soho Square, London, W. 
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MARION'S NEW SETS OF PHOTOGRAPHIC APPARATUS— 
Ccniittutil, 



THE UNIQUE SET. 



For Plates t\ x 6}, 




Camera, Double Bock, Rectilinear Lens, Instantaneous Shutto^ 
and good strong Tripod, as described in the Unique Set fix 
Plates 6^ X 4}. 

Pi'ioe complete, £8 : 8s. 

If fitted with Marion's Superior View Lens, 38s. extra. 



MARION & CO., 23 & 23 Soho Square, London, W, 



AdvertisetfUttts 



MARIOJTS NEW SETS OF PHOTOGRAPHIC APPARATUS— 



THE USEFUL SET. 



For Plates 6| x 4|. 




Strong Mahogany Folding Camera, with Rack and Pinion 
Adjuitmcnt, good View Lens, lilted with Shutter and a good 
strong Sliding Tripod. 

• Price complete, £4 : 4s. 



MARION & CO., 23 & 23 Sobo Square, London, W. 
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MARION'S NEW SETS OF PIIOTOGRAPIIIC APPARATUS— 

CoiUimifd. 



THE UNION SET. 



For Plates 4) x 8}. 

C(^w/mi/ij^--Strongly-inadc Mahogany Bellows Body Gtmera, very long 
FocuSi Screw Adjustment, Double Swing Back, new Front Sliding Adjust* 
menty and fitted with six of Marion*s Patent Compacta Envelopes -» the 
lightest, cheapest, and most compact form of Slides made. Rectilinear LciiSi 
Instantaneous Shutter, and good strong Folding Tripod. 

Price complete, dC4 : 153. 

THE UNION SET. ^ 

For Plates 6^ x 42* 

Camera, 6 Backsi Lens, Shutter, and Stand, as described above for Union Set 

Price complete, dB6 : 4s. 

THE UNION SET. 



For Plates 8^ x 6|« 

Camera, 6 Backs, Lens, Shutter, and Stand, as described above for Union Set 

Price complete, £9. * 



THE UTILITARIAN. 



For Plates 6jl x 4}. 

Leather Bellows Camera, i Double Back, Single Lens, and Tripod. 

Price complete, £3 : zos. 

THE UNIVERSAL. ~ 



Tot Plates 5x4. 



Strong Camera, i Double Back, Single View Lens, and Tripod. 

Price complete, £2 : as. 

THE UNEQUALLED. 

For Plates 4^ X 8|. 

Well-made cheap Camera, i Double Back, Single View Lens, and Tripod. 

Price complete, £x : xs. 

MARION & C0.| 22 & 23 Soho SquarCi Londoiii W 
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MARION'S NEW SETS OF PHOTOCRAFHtC APrARATUS- 








.^00 00 





«« 


« 





D<e 




1 


'-Vs 2^ 


« 


SS 


S 


r 


S2 


; 




s*oooo 


- 


oo 





o 


oo 




ll 


^««<e« 


« 


w<e 


» . 


<o 






1 


riM»>*0<A 


« 


»n»r» 


tn 


« 


• : 


: 


« 


SJo 00 


o 


OO 


O 









\ 


^.«tO o« 



in 




■St 


« 


o 



tnirt 


e 




M---- 


- 


oo 


- 


- 


O 


O 


II 


^0 O 

^.OO^gOBO 





o 

s : 




: 


<o« 
2*" 


o 


SJoo-o 


- 


o 






oo 


o 


11^ 


^ O 0<O 




O 
N W 







o«| .o 

"■£ SB'S 
M oj*"© 










. 


. 


dl 


I 




• Slls 


tf, 


Isi 


4 ■^l.'i 




\ 




5iS 


n 




1 


£ 


om'm" . 


^J 


^1^^ 


¥i 






Cc; 




m^ 


So-? 


i^.gi 




ssss 


-n 


^tS= 


'as 


|i? 


|g| 




D&t=P 


*» 


,3S« 


LS« 


p 










-gj 


-p 


"HU 


H 




iggg 


i 


ES 


J. 



MARION & CO., 33 & 33 Soho Square, London, 
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Adverthcvtents 



MAEION'S 

NONPAREIL 



SET. 




TEB OBHAPEST AND BEST 

COMPLETE PHOTO -APPARATUS 

T/iat has ever been tnatU, 



Price 30s. 



Size of Plate, 4i)(3|. 

Comprising — 

I Mahogany Camera, with DouUe 
Back, 1 good Working Len% a 
Tripod Stand, Focussing Cloth, i 
dozen Dry Plates, Dishes, So1uU(hu^ 
etc. etc., and 

Compteta and olear Instruotlona 
how to work. 



NOHPAAEIL PBIKTINa SET, with Stoek of Mttaiitl, DIibM, 
Uounti, at«. tto. 131. ed. 



Thit Set will hefmmljiut t/u Ihitis/er yumg ftopit, amt kat bttm 
adopttd in ttvtrai Sehodu 



Ttma OSSHAN SK£TKT, Imperial NatkI CoUbka. HoUd, Coiutuitln«pl*.— "TW 
Box b verir well packed in lin^ ai your letter indicated. 1 am thoroughly taUtfwd irilh A* 
Camera, it b M well made^ &niihe<l, and complete ; the PluitillK AppWUlU M tlw HAW. Il 
far exceeds my highest miticipatioiu.'' — F^rumry b6, iSS;. 

INSTRUCTIONS HOW TO WORK SUPPLIED WITH EACH SET. 



MARION & CO., 22 & 23 Soho Square, Loodon, W. 



Athxriisemtnts 



MAEIOK'S 

"STUDENTS" OR BEGINNER'S SETS. 

FOR 5x4 NEGATIVES. 
Ihese Sets are complete for immediate use. 

Ow/wiwy— CAMERA, with Double Dark 
de. Lens, Sund, l doiea Diy Plates, CbemicaU, 
mp, Tiqn» etc. 

Packed in Cardboard Box complete. 

Price £2 :10s. 




**A MARTix OP Cheapness." 



The aboTc Set is complete wiili a;I 
die Appofstus and Material K-quUitc fur 
■he piwdnction of a really good cb>» 
Kecativ& Ocr aim has been to ^irodnct 
a ssefnl Workini; Set at the ttiinimu:.'. 
«f cost. The Directions issued wi:/. 
cad) Set are written expressly for il.c 
Amateur who knows nothing wlutevi.r 
of I'hotography, and will, if cotcfuily 
((flowed, vnahle such to produce a fairly 

^^^ ^ _ __^^„ - good negative even at the first lri:il. 

WehwVveiy confidnice in recommending this to BCGINNEKS. 

PRIKTIKG SET for above, eomprieing all the Apparatua needful, 

u tl» K little stock of Material, £ 1 : 6s. 

A SIMILAR SET, known as " UASIOH'S A.B.a BET," takes Plates 4 J >; 3l . 

•^ is sold at jfl : 5s. for the Photo Set, and £\ -. 31. for the Pnnting Sci. 

W/ iamptiott ghtn abovt ttntwinftr both, J/facktJ/or th 

CtuHtry, js, txtra is thargtJ . 

pRlCn or KXT«A» and Matkkiaw r..« E.rH.:« Sur.-Porlrail Lcn» (dauWv- ccin'.it ... 
ImbI iw: Lcallier Ca»c lu laU CamiM MiOts Leu-r>, anJ tiKus-mg (.loth, i»j>. pO.. i..\. 
n—ti-^fj. .- «.! . lL,Li-,nn' •■ "■ - - - ' - • ■ •■•'■■ *--- ■ 



ii.6d.; llrilanniallry Pla(e»,perJuicn.»».iil.; Ssiluuons, ^o^ 



'**! mm vciy much 



Itam CHARLES 8. SWAIN, iUq., BprlBgwoo* Park, Kclio.— 

■IfiidwUh ihe SiudcM*iS«i."-y"0"5.>B84- . , „ 

fnn w TT-i-iaM BKT.fn F-gi ^"^''»"^'^''*~''* "" -"'•'t'"'^ "^''"'" ^'- ~ 

VkMB Dr. SALTER, DamulitT* Hospital, Boxtm.— ** I wn kit """h pkoMd with 
A« Set . . . Md alM with the reniltins Photograph."— >f«.fM( 6, lESj. 

nam ALLAN D, ORIOO, Eiq., Almagro, BneuM Ajtm.— ** 1 have tried on« of your 
SMdotf'a Seti and bod all th* vtide* w good ud w«U &U*lMd Ibu I MDd far rwir Mw ILu^ 
tatad Qufipgn*."— /«*y»*' 7 '■ 'M7' . 

MARION & CO.. 22 & 93 Soho Square, London, W. 
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THE "OXFORD" PHOTOGRAPHIC APPARATUS. 

To UAKE Negatives 6|x43 (Cabinet Size). 

^Complete, with tetu. Camera^ Staml, 
I douH Dry Plates, Chemicals, Lamft^ 
Trayt, etc., and ready /or immediiUe use. 

Price £6. 




'ITie above Sel U compUie Tor workttiK .^ 
popular Cabinet Sin, suitable cither Tor Porlnit 
or Views, llie Camera is well made, with kalbe 
bellows, ud has iwo double darlc ilid«si dm 
four diy platei can be worked with ii, wilboa 
going agnin into ihe d.trC room. Pnnied i* 
Mruaiom are fjivcn with each Set luffickntl) 
clear and prcciic for n UeginiKr. It mtui h 
noted, however, that iho plalci nrs fitted in 
the l>.-ickt>Ut:lilly ilincrentlrom the method eira 
in the ilircGlionn. 'ihe metal plntc in ilia GmI 
or slides ii a fixture, consequently each of,! 
gcbline drv pinics ii lilted in t»ale4 tide i 
VMn/i. I'hc folding-boanl of the Oxford Cum. 
is mndc rigid bjr luminK the brast ban at iurit 
round into the side of the Cancn base. 

iC^^TT^^T^:^ Packing Charge, i/stnl into tht Country, *f, 



Prices of Extras and Materials. 

Double Combinalkm Portiait Lens^o \% o | Extra pouble_Slide 



Superior Lens for taking tingle 



- . .jCom< 

Extra K.ipid Britannia Pbles (per 

doiEn) • . . • •. o ] 
Ordin.-try Brltannb Platci(perdoEen}o t 
Travelling Candle Lamp . . a j 

PRIHTINa SET for the above, witli niipply orDCcestarrapparaitu and Sleek of Material, 801 

t/LiHi e/iht eAcve Set it rttlaetd wilk one of Mnrlon'a QuIck-Aclllig'RoctUlBMr 

Leuei, at lufflitd with the i«f trier Seli, nn tuidilifital £w:^ ii ehmrgtd, 

Tkit tHokit a very detirttble fknngtx 

From T. W. BGETOK, let Clui Armonnr-Sorceiuit, Zd SnffoUc R«glm«at, Tl 
Bairaclca, Cork.—" I .tm in receipt of the Photo Set (Oxford), which arrived safely ytsu 
day, and am very •laiidicd with it ; it is to tiW/ made, /tnnAtd, »md t»m/lelt. It I 
exceeds my highest nnli<:lpaiiDiis."— .-l/nV 15, 18S]. 

From M^jor PARRY, Tha Slonor Houie, Torqi"^7-~"I "" muchplenwd wiih tb 
(Oxford) Photognphic Apparatus you have sent me ; it is most complete in every w«y,i 
ihe Printing Apparatus i> the lamc." — Sifttmitr 30, 1685. 

Prom J. 8. FOYKRTY, Eaq., H.M.3. " Excollenl," Porttmonth.— "The OxIM Si 
arrived here on Fri'lay, nnd I think it very good value indeed."— /an i(«ij 15, tSSy. 

From Mr. W. F. BUR8LEM, Iilnrino VlUn, Bon Hond, Abergtl*,— " I hav« 
Iha Oxford Set and tried it, and am very pleoMd. '—Oeletir ti, iHi, 

From J. JOHKSTOKK Jun., £«q., TempU Court, Blaokbon.— "I am gUd MhuI 
have succeeded beyond my expccutions with your Oxford Scb"— y«M M| lIH. 

MARION & CO., 22 & 33 Soho Square, London, W 
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MAEION'S 

"UNIVERSITY" PHOTOGRAPHIC SET. 



rOB NEOATIVES 8^ x 6^. 




C0mprinHff—X^aA}\ex Itcllows Body Camcn, Screw AdjustmenU, Extending 
Dock, Single Swing, and 3 Double Uacki ; Strong Tripod in Twill Case, Single 
View Lens, l dozen Britannia I'latcs, Bottle of Britannia Solution, Liquid 
Ammonia, Alum, and Hypo ; Nest of 3 Ebonite Trap, Glass Measures, Ruby 
Candle Lamp, and Focussing Cloth. 

Ctntaimd in Black PoUthtd Pint Case €impiett. 



Price £10. 

The unprecedented success which has attended the sate of out '* Student " 
and " Oxtord " Sets has induced us to comply with the repeatedly expressed 
desires of our friends, and to introduce the above Set for whole plates (8^ x 6;% 
which is constructed as nearly as possible after the same manner. It will be 
patent (0 all, that with each increase of size there must be a proportionate rise 
in cost I but the above Set has almost nil the advantages of superior finished 
instruments, and, with careful uuse, ia in all respccu Altcd for Uie production 
o( good dau work. _____^^_^^^^^^ 

MARION & CO., 23 & 23 Soho Square, London, W. 
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PRINTING SET 
Suitable for the "University" Set, £ 

PBIOE OF MATERIALS, etc, that can be used with the 

" University " Set : — 

s. 
Portrait Lens for Cartes and Cabinets 80 

Britannia Plates (8^ x 6^), ordinary series (per doc) • • • •4 

Ditto, extra rapid series (per doz.) • • 5 

Bottle of Britannia Solution (half pint) • • • • • • 3 

Bottle of Ammonia Solution (half pint) • • • • • . • o 

Leather Case for Camera, and 3 Backs • • • • • .at 

Packing Charge^ if sent into the Country^ 5/. 

If Lens of above Set is replaced with one of Marion's Quick- Acti^ 
Rectilinear Lenses, as supplied with the superior Sets, an additioi 
£2 : 1 OS. is charged ; this is worth consideration, as the other Lensj 
only a single one. 

We have also "The Engineer's and Builder's Photographic Set/' whi 
answers to the above description, but takes plates from 12 x 10 down^ 
and is fitted with a really good wide-angle Rectilinear Lens. The Camera 
double swing, and the Set is supplied in case complete for use, and of excel 
value. 

Price complete, £22. 

Printing Set suitable for above. In Box completBi £4. 

Ftom BRADSHAW BARKER, Ot Bowen, Queensland.— "/I am thoroughly mi 
with the CAmera, etc. (Engineer't Set), and have to thank you gratefully for your ad?ic»1 
Jnn9 89, 1885. 

JMARION & CO»i 22 & 33 Soho SquarCi London, 
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THE COMPACT SET. 

for Plsites A\ x 8^. 

. A light but strong Camera, Leather Bellows, Rack and Pinion, and with 
3 Double Backs, i of Marion's 
quick-acting Rectilinear Lenses, 
Focussing Cloth, and Water- 
proof Case to hold above, also 
Tripod Stand in Waterproof 
Case, Britannia Plates, Chem- 
icals, Dishes, etc, all complete 
in polished black ebonised case 
aMasaring.14 in. X9 in. X9. 

Price £1 : 16a. eompleto.S 

Printing Set suitable for the " Compact ** Set, in strong cardboard box, 

complete, 23s. 

This might well be called The LADIES' Amateur Photographic Set, 

being so light and easy to work. 

MARION'S 

PRINTING SETS. 

For 4jt X 3J Plates, 23s.; for 5x4, 25s.; for 6J x 4J, 30s. 

In Strong Cardboard Baxes^ comprising'^ 

Ready Sensitised Paper, Porcelain Dishes, Gold and Acetate of Soda for 
toning. Hypo for fixing, Blotting-Paper, Cutting Glasses, Mounting Boards, 
Mounting Solution, Printing Frames, etc 

Ckar and simple ^^ Instrtictions in Photographic PRINTING^ 

on application* 

DEVELOPING SETS FOR TOURISTS. 

We can speedily make to order Leather Cases, with lock and key, and parti- 
tions to contain anything desired in the way of developing apparatus and 
material ; packing them into the most compact form possible, so that the tourist 
may be sure of having everything he will want with him and nothing more. 

Marion*8 '' Praotical Guide to Photography." 

Price 2s. 6d. Post Free, 2s. gd. 

"A clearly-wriucn* timplo work hat lonff been warned for the bcgiantr, and we have it 
. befoie us ia Msnrk Marion's Book.**— /'w^/ir O^imiom. 

MARION & CO., 22 8i23 Soho Square, London, W. 
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MARION'S 

SDPEMOR "HALF-PLATE" PHOTOGRAPHIC SET 



SIZE 01' NK0ATIV1!,6JX4!. 




PRIOE £17. 



Packing ChnrG'A'' ■>'nl into the Couniryi 5«> 
CVm/mi/iy— Bcsl-make Spanish Mahognny Camcrn, BcHowi Botly, Had 
AdjustmenI, Double Swing, Horiiontal and Vertical Sliding Front, No 
Kcversing Arrangement of Back to take Dark Slide either upright or ob1oi| 
3 Double Backs, Marion's No. 2 quick-acting Rectilinear Lens, Strong Slidiq 
Tripod, Velvet Focussing Cloth, Leather Case (for Camera, Lens, 3 B«da 
and Cloth), Waterproof Case for Tripod, \ gross B.D.P. Hnlf-riatcs, Bottk 
of Britannia Solution, Liquid Ammonia, Hypo, Alum, i Rocking Devdopa 
Tray, 3 Ebonite Trays, Zinc Washing Apparatus, Ruby Lamp, Clow Measnq 
Draining Rack, and 3 Inner Carriers to Uke Quartcr-Platet when dedred. : 
Ererything in the above Set is of excellent quality both in nuteiid M 
wOTlcntaoship. There ia every convenience that may be required both k 
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out and indoor practice. It will be noted that all essentials are included at a 
noderate cost consistent with quality ; and the possessor need have no fear 
\M that his instrument will favourably compare with that of any brother artist 
whom ho may mccti lK>th in appearance and adaptability, while in durability 
U b suri^asscd by none* 

{JFt^r IVhU^Plaii Sits ui nexipage.) 

Printinff Set for above, containing all necessary apparatus and 
a proportionate supply of material to the 3 dozen Plates supplied 
with Photo Set| ^02 : 6a 

We can also supply a set of precisely the same qtiality and con- 
struction as that above describedi for the following sizes at prices 
appended :— 

For Plates A x 3i (" Quarter-Plate," ) . w«i«« s«t. 

S.cd for C.D.V. Pictures) }^»*»' '"^ ^' •'*»*• 

„ $ K 4 (much approved) ,^^ .^ 

amateur sUe) . . J * ^ *» • • 



•I 



7iK$(averyeleBantsixe) 3.^^^ Z*-"**. 
for photographs) • • J ^ 



If desired the lens supplied with the above-mentioned << Half- 
Plate " Set can be replaced by a Voigtl&nder, DaUmeyer, or Koss, at 
following additional prices :— 

Voigtlanden Dallmeyer. Ross. 

Na OOA. 8x5 Rapid 8x5 Rapid 

Rectilinear. - Symmetrical 
;£i:iis. ;£3:9S. £2 :4s. 



twuk Captain MAXWELU Mih Roginienl» Barbadoes, W, Indies. -*M acknow- 
ledge safe arrival of Photo Apparatuti which has given complete satisfaclioa, aod was very 
well packed."— /*^(f "• ^^S* 

IVoni 3. W. BACON, Eaq., Bath Cottage, Southend Road, Hampttead, K.W.-" I 
write to lay that I am quite latufied with the Apparatus (Superior Half-Plate), which you 
supplied to me. I enckMo a copy of my fint attempt, which was produced hy carefully fol* 
lowing the instructions laid down in your Cuidi i0 Pk9i9gra^y^ wtthoul any other aid 
whatever/— i4/fV/ i9f >M^ 



MARION & CO., 22 & 23 Soho Square, London, W. 
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MAEION'S 

SUPERIOR "WHOLE-PLATE" PHOTOGRAPHIC SB 

SIZE OF NEGATIVE, 8|x6i. 




IIAIUaM-4 

Compniing^-HtsX-m^K Spanish MaHo(<;any Camera, Bellows Body, Rac 
AdjusimcQt, Double Swin^, Horizontal and Vertical Sliding Front, with ne 
Reversing Atrangcment to allow the Slides being uicd cither upricht i 
oblong, 3 Doubltt Uncks, Mnrion's No. J, Kcctilincnr Lcnii, Strong Slidb 
Tripod, Velvet Focussing Cloth, I.cnllier Cnne (lo lioM Cnmern, Dncks, Lcn 
Cloili, etc.), Waturproof Case for Ktand, k gross U.U.1'. Whole I'lntct, Uo(l 
Britannia Solution, Liquid Ammonia, Alum, Hypo, I Rocking Dcvclopo 
Tia^, 3 Ebonite Trays, Zinc Washing Tank, Kuby Lantern, 2 Glass Mouur 
Draining Rock, and 2 Inner Carriers to take Hnlf-riatei when dctiied. 
Contained in Slack Polishtd Pine Case^ Complti*. 

Price £20 . 

The above Set i< compteie in everv rupect, «nd well worthy the otrel 
Aiteutioa of iniendhig puicbuerii Wi can recommend etch utklt ft 
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durability, compactness, and finish. The advantage of a *' Whole-Plate ** Set 
consists in its being capable of use for smaller pictures when the larger and 
more effective size is not required. These Cameras are suited aUke for 
Fbrtraiturc and Landscape work ; and when the eflfectivencss of the size of 
picture b fully estimated, it is usually thought that a Whole-Plate is, notwith* 
*' its U*ing somewhat more bulkji the most desirable-sized instrument. 



Printiosf Seti, suitable for above, and containing all necessary apparatus, 
and a proportionate supply of material to the 3 dozen Plates supplied with the 
Photo Sets, £^ 

Packing Charge^ if sent into tlu Country^ 6s. 6d 

When the Lens is replaced by the following makesi an additional charge 
is made t— 

VoigtUnder.— Ka tA^£9 : las. No. 3*A • 3S> 

DaUnieyer.— Six6i, Rapid Rcctilinear^iCa : lOb 
RoiSi— 91x61, Rapid Symmetrical— /(a : sat. 



(/>r smalttr Siu^ '' Superior'' Sets, sa pnuding page.") 

MARION'S 

SUPERIOR " TEN BY EIGHT " PHOTOGRAPHIC SET 

SIZE OF NEGATIVE, 10x8. 

We supply this in the same form and completeness as the ''Whole-Plate " 
Set } the same description answering for both. ^ This is a very effective photo* 

Saphic size, and is largely used. A good size Photograph makes a better 
ow in a collection than the smaller sizes ; and, as regards working, there is 
no greater difficulty in manipulation. 

Price of Photographic Set, complete, as above, £28; Printing Set, £4 :5s. 



From Lieut J. W. MACQILLIVRAY, Fort-Ooorgab by Inverness.—*' I received the 
Wkole-IMAU Set ygu ncnli anil Am well plcAMd with it And iu belongingi."— ^lAinr/l la, i8$6« 

From T. HIOO, Ksii., Bolioitor» Wiffion, Cumberland.—'* 1 have rtcsived the Set, And 
am very muck pIcAsed iiicrcwiih."<-c7^/^r 6» 1885. 

Fhmi Count CUALLX, Oroesprlosea, Elbe.—" He is very gbd to say that the (Superior 
Whole*PlAie) Apparatus works very wellf and that he has got most gratifying results."— 
Ocipbtr 5, 1884. 

Ywm iho Ror. S. A. ADAMS, St. John's Road, Eaatboamo.- *' I am extremely plea^ J 
whh my Dox and Camera and Set (10X8)1 and am glad 1 was persuaded to have it instead uf 
thi WhoU'Plate.''— /74r#M^r 4, 1 884. 



AlIARXON & CO., 22 & 33 Soho Squarei London, W. 
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MAEION'S 

SUPERIOR TWELVE BY TEN PHOTOGRAPHIC SE' 

Size of Negative, 12 x la 

O/zz/m/V/i^'^— DcsUmakc Spanish Mah< 
Camera, Bellows Bocly, Kack Adjustmei 
Double Swing, Horizontal and Vertical Slidii 
Front, New Reversing Arrangement ot tl 
back to allow the Slides to be used eith( 
upright or oblong way, 3 Double Bat 
Marion's No. 5 Kapid Rectilinear Lens,Str< 
Sliding Tripod, Velvet Focussing Ch 
Leather Case (to contain Camera, the 
Double Backs, Lens, Cloth, ctc.)» ^Vat( 
proof Case for Stand, 3 dozen 12: 
10 Britannia Plates, Bottle Bril 
nia Solution, Liquid Ammoi 
Alum, Hypo, i Rocking Dcvelopii 
Tray, 2 Compo Trays, Zinc Wj 
ing Tank, Rub^ Lantern, 2 Gl 
Measures, Draming Rack, and 
each Inner Carriers to take 10 x I 
and 8i x 6^ Plates when desired. 

Ail in a Dlack Polishtd Pint CtfJ 
tviih divisions ^ ttPid lipied green bail 

Price £3 4. 

The above Set is of the best msXi 
ond complete in every respect for nukii 
negatives. The Camera is suitable eil) 
for Field or Studio work, and is litted 
a new arrangement for working the Da 
either horizontally or verticaUy, witl 
disturbing the body of the Camera. This is a very great convenience for all kinds of L 
scape work. 1*he laX lo is an effective photographic size, and is largely used ; in fact, it 
always be found that a good site photograph is far more effective and makes a better show 
any collection than the smaller sizes, and as regards working there ii no greater difficulty I 
using the la X lo than in the smaller sizes. 

PrifltiDg Set| ApparatuSi and Stock of Material suitable for tbe above, £9. 

Packiftg Charge^ if sent into the Couutry^ 7/. 6rf, 




k..aiON 



THE MffiDLEMISS PATENT CAMERA, 

of which a description is given on page 47, can, if desiredi be substituted for 
the Cameras as described wilh any of our ** Superior'' SctS| without ifl/ 
dificrcnce in cost. _.««.«..«.«^«,..^_.«^ 

MARION & C0.| 22 & 23 Soho Squarei LondoOi W« 
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THE EMPIRE PHOTOGRAPHIC SETS. 

WIIOU-PLATB rHOTOGRAl'lIIC SlT^SlZB OF NEGATIVE, 8} X 6}. 

Ow/miiif— Wcll-tcaHHKil Tincst 
Spaniih Mahogany Oinirra, bra^ 
bound, llcllowi Body, Screw Ad- 
JiMOMnt, Double Swine, Double 
Sliding Ktohi, Revcriibk Holder 
to lake Dark Slide ciiher upri;;l'>t 
or obloaCt 3 Doublu Dark bliilci, 
btau bound, Voigilandcr'* tiur>'- 
■eop« Lcnx, luperiOT Fuldinf 
Tripod Sland, Cadell'i Patent 
UeninineShutter.wiihPneumaiic 
Rdcue, Velvet Focuuinp Cioth, 
beU Solid Leather Case «ith lock 

So coniain Camera, 3 Slides, Lens, 
kutter and FociusinE CtoiL), 
WaterrwooT Case Tor Stand, 3 
doMn Britannia Xiry Plato, Rock* 
In{ Developing Tiay, 3 Glas« 
Trajrt, hlarion'i Reflector Lam^, 
klarion's Registered Automatic 
Plate Washer and Drainer, Boiiie 
of Britannia Devetoping Solution, 
Liquid Ammonia, Aluni, Hypo, a 
Glau Measurea. 




Alt i» m S^id PtlUhed Ma!i 

Knt C*U, liiudgrttMiai 
kmudJtty. 

Price £37. 



ilk 



Thi« Set [s of the choicest work- 
manship and the best iioi>ibt>: 
ULiietiaL I'SeCnmcraand Slidvs 
being made of old-seasoned wood 

._ ._^ and eras* bound, will stand any 

il^'-'r.-^— -j.-.-iil-.;^— ""— -^"-^^^— -:.^>Z* climate, either extreme cold or 

• .=:»- >'-^J^=== — -a^-;-s^_.=-.=^=^ --i.^_^^- heat. ITje Voigtl&ndcr's Eur>-- 

•eepv LcM ba* a world-wide rcpuiaiion, and is suitable for portraiu mkI groups, as well as 
landscapes, llie V\'ashin|[ Tank, Developing Trayi, etc., arc of the latest improved pattern. 
W« have nude thii set as perfect and of as Ane a quality as it it pouibic to obtain. 

B. 3. ASMSTRONO, Ew].. K.KLS. "Eik,".BarbAdMt.-"l Ukc the Empire S^t 
very much, and olreiidy have had good result*." 

Printing Stt—ApfcratHt and sleek of material for abnt tist, £3 ; faeking extra. 



10x8 BMPIRE PHOTOGBAPHIO SET. complete In aU 
respeots as above, eize of negative 10 x & Price 4S45. 

\ Printing Sel—AppanUia end itoek if material for above tite, £a • S'- • 

patting extra. 

12 X 10 EMPIBB PHOTOQRAPHIO SET. complete In aU 
respects as above, size of negative, 12 x 10. Price 4655. 

Printing Set — Apparatns and stock of material for ahve siu, £$ ; packing extra, 

MARION & CO., 23 & 23 Soho Square, London. W. 
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Patent 

CAMERA AND CHANGING BOX IN ONE, 

CALLED AtTER TUB INVENTOR, 

"THE ENJALBERT." 




A. CAmera open, ihowing th« taiciior. 

B. Drawer with S ilidcsi half drawn mit. 
- D^„ 1^. '. Grooves corresponding to the lilde* in 

C. Beliowi bodr. tj,« dr.wcr*^fhe groovca an for tk 

D. Fnmi. focussing glass. 

E. Bollom Boaid with nek ■rrangcmcnt /. Screw to Ax drawer in itt place. 
:. Eight Slides or Cairiera holding the g^ Spring Screw to retain the alides, wbni 

PUtci. drawn front the drawer Mid retidjr ' 

exposure. 
A. Atr-bolei. 

Since the introduction of Dry Plates a want has been felt for a Cftmen 
that should combine in itself an arrangement for holding several plateii 
permitting of their exposure being made in rotation, thus avoiding the cumbet- 
someness and inconvenience of several extra dark slides or backi, and whidi 
shall be also of light weight, yet strong and rigid. 

These reqtuiements will be found fully met in the "Enjalbert.'* TIk 



MARION & CO^ 22 & 23 Soho Square, London, W. 
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simple waj in which the difficulty is overcome of changing successire plates 
Willi we are sure, be much appreciated! and will be admitted as superior 
to any other method employed. The total weight of the half*plate Camera, 
with Its drawer complete, is under 4 ll)8. 

Extra drawers arc supplied, and l)cing made to a gauge, are interchangeable 
In the Camera* Each drawer contains 8 Holders, and bcmg light and compact, 
A large number of Plates may be carried at a minimum of weight and bulk. 
llie Camera is adapted for use either upright or oblong way. It is cisily 
act up. Its ])Ower of expanHion. or contraction allows the Ubc of anv Lens. 
Its front shiAs in all ways. Focussing is ea<iy, being adjusted by rack-work 
and fixed by a screw. The Camera is well balanced. The focussing-glass is 
in A supplementary groove in the body of the Camera* The sliding bottom 
board nas a scalci so that any of the plates may be used after once focussing. 

8IZEB AND PRICES. 

TIU Dmwtrwiih I Siida ami iki Gtvutui GUut Scmn iMciudtd* 

6|x4if;Cl0. I 8| X 6|, ;Ci3 : los. | 10 x 8, ;Cl5 s lot- 
Made la Best ICahogaajr. * 



ACCESSOBIES. 

Telescopic Camera Stand, extra strong 

Extra Drawers, containing 8 Slides or Holders 

Da do. 

Do. do* 

Inner Carriers 

Do. .• . . 

Strong Leather Case for Camera 

Do. do.. 

Da do. 

Strong Waterproof Case for Telescope Stand 



6JX4J 
8^x6^ 
10 x8 

6ix4i 
8ix6i 

6ix4j 
8^x6^ 

10 x8 



•.. 



40/ 

so/ 

% 

3/ 
30/ 

40/ 
10/6 



THE "ENJALBEBT" BET. 

{ft,B,—Eitiat I0 m Cmmtra with 8 DtmbU Backs.) 

Comprising Camera, Marion & Co.'s View Lens, Stand, i extra Drawer, 4 
Inner Carriers, Leather Cases, i gross Britannia Dry Plates, Chemicals, Trays, 
Measure, Washing Apparatus, Lamp^ Strong Box with partitions. 

Na I. For Plates 6} x 4J, £2^ \ Ka 2. For Plates 8} x ^t£yi 
Na 3. For Plate* 10 x 8 (with only 4 Carriers), £39, 

Wt9m FAIRFAX BHODES, Em|., Eskadel Hwu«, BM«]y, K.B.— " I am much 
phased with the "Enjalbcit" Set I got from you, aiid am ■itonMhedhow Moa I gottntoit,so 
M to print a good pktwe."— /^{f i4> *M4< 
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THE NEW ACADEMY CAMERA. 




Tba krrow liBiiiliei (he direction in which the wire ipHtiK muil be turned and fixed lniaili| 
(Mih wlicci when extra (peed ii required. The nd uor on diK U ia ccnui wbaiAl' 
ihuucr it ready fur rcleaM> 

For the Tourist, Tor the ArtUt, Tor tho Detective, and for the MIIiUit' 
Man it will be found invaluable. The most complete, umple, and comi«(t| 
Cameta ever invented. ' 



Mr. Driffield of Widncs has Ingeniously contrived a FOCUSSIKG 
MIRROR to the Academy Camera. This mnkea the instrument much man 
handy to use ; it can be held lo the body, and the focus is reflected from the 
minor through a hole cut in the top of the Camera. The general make W 
also been much improved — in fact, there is no Hand Camera to be compared 
with it, when it is considered that each Camera has a drawer holding » 
plates, which can be exposed in rolalion, and that this drawer can be lolUf 
changed in daylight for another drawer of non-exiwscd plates, and that ab4 
after exposure, replaced. It will be manifest that a great convenience k 
offered, and that 6 dozen or 13 dozen plates may be carried In a very i 
compass, and all exposed in due order without re<iuirinj* a dark tenb 
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THE NEW ACADEMY CAMERA— Cra/i#/irr</. 

The under traj is filled with 12 pintesi film side towards the front ot 
Camera ; of course this must be done in a photographer's dark room, or in fact 
In anj room from which the light is excluded, using our Candle-lamp with its 
mbj chimney. The tray is now slipped on to the under part of the Camera, 
and moved by the rack-work close up to the front. The plates are thus pro- 
tected from daylight, and the Camera may be taken anywhere. 

In photographingi the Camera is generally held against the body, or 
restc<I on any convenient place. Touch the little knob which is behind the 
Camera front on the IcA— this releases the ebonite revolving disc, which must 
be turned towards the right by means of the brass projecting head until it 
catches in a spring. It will be observed as the ebonite plate turns, the slot in 
it reveals the under lens. (This is the acting lens, its fellow above merely 
serving to focus with.) When the ebonite disc is pushed home, adjust the 
tray by the rack-work so that the brass finger on the other side of the 
Camera covers the first notch of the brass plate. Now turn the Camera 
upside down, lay hold of the brass-milled head at the back of the Camera and 
pull it outwards ; this leaves free passage for the plate to fall from the grooved 
tray through an opening at the bottom of the Camera. When the plate is 
heard to fall into the Camera, let go the milled head ; the spring released 
closes the apertures of the Camera and retains the plate in its proper position. 
The Camera is now turned over to its normal position, and the object to be 
photographed is focusscd, the Camera l)cing held a little distance from the 
eyes, or against the l)ody ; the focus is pbtaincd in No. l (Academy Camera) 
by pulling outwards or pushing inwards the brass wire projecting beneath the 
ground glass, until the object is sharp and distinct on the ground glass. Nos. 
39 3, and 4 have a rack and pinion on the top of the instrument for focussing. 
Now touch with the forefinger the brass knob on the right hand behind the 
Camera front. The ebonite disc is released, revolves, and exposes the plate, 
passes on, and is caught in the catch. The picture is now taken, and the plate 
is released by pulling outwards the brass -milled head at the back of the 
Camera— the plate falling through into its groove in the tray beneath. When 
the click of its fall is heard release the spring, 

V.S,^^Wk€n iht Plait has ittm dropped into ike Camera from ike iray^ ihe iray 
muU noi ie moved uniil ike plait kas ken exposed and allowed io drop back 
asain inio Us place in ike iray. 
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THE NEW ACADEMY CPMiEtLk—Coniimud. 

For another exposure repeat the operation, of course moving forwmid t 
tray by the rack-work till the brass finger points to the next notch. . Theie 
no difficulty in working— one point only requires care and judgment, Tris. til 
of exposure. This difficulty can only be overcome by experience. T1 
revolving ebonite disc moves at a greater speed, as the steel spring beneil 
the button on face of shutter is turned from led to right, and fixed in tl 
toothed wheel. In dull weather it may be necessary even to hold it open I 
the hand. This is done by holding the brass head between the finger n 
thumb. 

The Negatives, though email, have perfect definition, give 
excellent eharp print8» and make good enlargements. 



THE PBIOES BELOW INCLUDE THE LENSSSGL 

Aii ihesi^ except No. x, are fitted with DriffieltTs Patent Foeuning Afinvr. 

Na I. ACADEMY CAMERA, for Plates i^ in. square, including 
a pair of Lenses and Tray with la Platesl Size of 
Camera, 4 x 3 in« Not fitted with DriffieUTs Focussing 
Mirror each;f2 10 \ 

'(Extra Trays for ditto, 4/ each, i^ in. Britannia Dry Platesi 1/ per doraii) 

No. 2. ACADEMY CAMERA, for Plates 2 in. square, including 

a pair of Lenses and Tray with 12 Plates. Size of 

Camera, 9 X 7 X 4} in. ..•••• each 4 15 { 

(Extra Trays for ditto, 5/ each. 2 in. square Britannia Dry PIale% 

1/3 per dozen.) 

NasA. SuperiorWorkmanship.— Academy Camera, best mahogany, 
with a pair of Marion & Co.'s Rectilinear Lenses, 
Tray, and Porcelain Slab for Memoranda • . each 8 7 I 
(Extra Trays, with Ivory Number Tablet, 6/ each.) 

Na 3. ACADEMY CAMERA, for Pbtes 3i in. square^ including 
a pair of Lenses and Tray with 12 Plates. Sise of 

Camera, 10^ x 6 j x 10} in each 6 o C 

(Extra Trays for ditto, 10/ each. 3i in. square Britannia Plate^i 

1/6 per dozen.) 

Na 3 A. Superior Workmanship.— Academy Camera, best mahogany, 
with a pair of Marion & Co. 'a Rectilinear Lenses, 
Tray, and Porcelain Slab for Memoranda • • each 1 1 10 
(Extra Trays for ditto, with Ivory Number Tablet, 11/ each.) 
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THE NEW ACADEMY CAMERA— C^hAmma^ 

Na 4. AOADEMT CAMERA, for Plates 4i x 3} in., induding a 
*. pair of Lenses and Tray with la Plates. Site of 

. Camera,'iiix6|xio2in. t»xik£'f 10 o 

(Extra Trays for dittos 12/ each. 4} x 34 in. Britannia Dry PUtes, 

1/6 per dozen. ) 

Na4A* Superior Workmanship.— Academy Camerai in best 
mahogany, with a pair of Marion & Co.'s Rectilinear 
Lenses, Tray, and Porcelain Slab for Memoranda • each 13 13 o 
(Extra Trays for ditto, with Ivory Number Tablet, 13/ each.) 

OAFT. PLtfCEER'8 PATENT TELESCOPE STAND, with Metal Attachment 
for the Academy Camera. 

For Na a site, 42/ each ; for Nos. 3 and 4, 60/ each. 

AOADEMT CAMERA BETE, complete with every requisite for Photographic 
Negatives and Photographic Printing, fitted in mahogany box, comprising 
Camera end Lenses, Leather Case, 12 doten Plates, Chemicals, Trays, 
Lamp, Measure! etc. Also material for Printing and Mounting. 

No. 1 SET £6 10 

an •• 950 

t n 11 15 

4 m • IS 15 

The same as above, with superior workmanship. Camera, and 

Marion's Rectilinear Lenses. 

No. aA BET £ia 17 

SA „ 17 5 

«A H • • • 19 17 

N.B.— PACKING EXTRA. 



Tksul Captain PETERS, Citadel, Quebec, Canada.~To the Editor of Amateur 
PkH^grm^kir,-^** I obtained tome Photos that have never yet been equalled. I carried a 
Marion's Academy Camefa in my saddle through the whole campaign against Riel, obtaining 
about 60 splendid pictures, 4} X 3^, including about a dozen taken under fire. • • • One was 
taken during a volley from the rebel pits, about 150 yards distant.**—^ «/'!»/ 4, tSSs* 

Aem W. H. MALLOCH, Esq., Brahaa Castle, Dingwall, K.B.— " I am ^Titing a 
fine to say that I find the Academy Camera so satisfactory and so easy to work i»-ith, that 1 
will return the small metal one. There are one or two details that mi^ht, I think, be improved : 
tot, taken as a whole, iu action is most satisfactory, and has surprised, by iu simplicity and 
completcnesi, auuiy people to whoan 1 have shown xC'^^Umbtr tp, 18S6. 
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Marion & Ca 
lenses have now bet 
before the public S 
several years, and ba 
won much approval 



WE GUARANTEE EACH LENS PERFECT. 



QUICK-ACTING RECTILINEAR. 



Size of Plates. 

8jx 6} andS X5 
10 X 8 



METAL MOUNTS NICKELED. 

Diam. of Leii& Back Focwk 

iiV ••■ « 

H ... 8 

iH ... lot 



■3i 



<| I 

95 I 
I4i I 



WIDE-ANGLE RECTILINEAR LENSES. 



Ho. Sin of Plata. 
«. 4IX 31 ■ 
7- 64 X 4* 

8. Six 6i 

9. 10 X 8 



10. 



13 



10 



I>ian.ofl.«n. 

J 

■A 
lA 
iH 
aA 



BMkFw 
■> 

s 

8 



45 I 
Co I 

80 I 
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MARION'S 
COMPOUND RECTILINEAR LENS. 




^tted in case nnth com- 
binations for |, \, and } 
plates, price £$ : 5s. 
Thus we have one Lens 
serving for three sizes of 
plates. 



DirKtions for using. — ^The 

Leni fts tent out is fitted uith 

'^ glasses for the \ plate size of 

_-_*, plate, and uill be used so for 

'^1 that size. If required for \ 

T^ plalc, the Lenses 3B and 311 

-$-. are unscrewed and replaced 

by those numbered }. When 

- \ \ plate is the size desircl, 

~-\ unscrew either \ or 3B and 

.' 311, replacing hj\. 



PORTRAIT LENSES. 

MO. SatVlCKABLK PORTRAtT LEN!) for CD.V., >A itUllKlcr, 4 focw . 
Ml. „ n ^ CadINKTS, 3A 1. ^ n • ' 

iM. ExceutiOH CD.V. and Camhkt Lens, *^ ,.,.._. 

M> For PirotiKNADB and Cabinkt, will com a whole pblCi Nickel Moimu^ 

qtMliiy guaranteed 

104. ExTKA Rafid CD.V, POKTRAIT Lbms, Nickel Monnti .... 

■oj. Extra Rapid Cabinet „ ,, , 

mO. Extra Rapid pBotisNADK and Cabinet Portkait Lens . 
107. Portrait Lens for 10x8 Plaits, diameter 4, focui x^, Nickel Mount* . 
Rvss aad Dallmtyer Lenses sufptied al lowest list pritts. 



FOCUSSING GLASSES. 
These are of the greatest possibia convenience in getting perfectly sharp 

piotures; we recommend thair constant use. 5s. and 10s. 6d. each. 
TkoM CKptAln A. POLLOCK, The Biuncks, Bolfut, Iraland.— " Your Leiu U a mtj- 
___! ._. ._ . . e eneellcnt neEntives wiih it." — Ftbruaryxi, 1SS5. 

■" - " ■ - 1, Ireland.— 'M c 



, From JA8. UA8LAH, Esq., He^ood, BalliiuUclU, 1 



1 cannot xpeak 1< 



Mchly of ytnir Koods, (hey art everyihinK 1 could with. The Lciuei woric beautifully." 
Mmy a, iS£6. 

nmn W. HAWLET, Eaq., Spring Talo^ near Ryde,— "The Lent you leni me o 

^pranJ is an ucelieni OIK. ■- 1- 

•• yoBtt, and I am extieoMlj! 
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VOIGTUNDER'S NEW LENSE! 

{See that Voigtldndef^t name is on the tuhe.) 

« 

MARION d CO., 8ol6 Agents, 22 A 23 80H0 SQUARE, LONDON. 



PORTRAIT EURYSC0PE8. 



t • • 



Apcrturt 
Equivalent Focui • 



SixeofPlatt 



I • 



Prices • 



• • 



No tmaller luzei will 
bemnde. 



••• 



No. 3. 



No. 4. 



9 inn. 2\\nK 

7l •• 9l •• 

Cnrti di Visiti 

to Ungth 0/ 
ttudh. 



No.0. 



9 InM. 
tii II 



Ko.e. 



>4l N 



CMnei iiUf 

iuecrdiMj^ U 

Ungik ^ttudip. 



Ko.1 

4 

I7i 
O 

HI 

Pi 

Si 



«7il4«.| iBIl. jiBIOilOf. 



Afit. 



No. 8, No. 4, No. haTO Back HoToment, all othm Bigid BoUtnga 

PORTRAIT EURYSC0PE8 (A). 

Rigid Bettingt. 





No. la. 


No. 2a. 


No. 3a. 


No. 4a. 


No. 6a. 1 No. 6a. 


No. 7a. 


Nal 


Aperturo . • 
Equivalent Focua 
Stxe of Plate • • 


t|in^ 
Stereosc. 


ifinii. 

7lii 
4X5 •• 


t tniu 

8i 11 

5X6 „ 


9|iniu 

10| II 

6X8 „ 


Sinn. 

n 11 

8xio„ 


3}in«. 

tsl If 

toXta,, 


4 tut. 

>9l if 

laXis.. 


sl 

•5 

l6X9 


1 Price* • . 


XAtlOe. MtU, 


^il4e. 


iBll. 


iBlOilOe. 


icaa. 


£881190. 


£881 



Ur. yoIgtUnder*i DeBcriptlon of the New "Portrait Eoryioopea' 

These new lenscsi unlike the portrait lenses of usual construction, com] 
of one cemented front objective, and the back*objective, of two separated i 
lenses of entirclj^ unsimilar shape, consist of two perfectly symmetrical 
cemented objectives, resembling those of the Euryscopcs, and offer imj 
advantages over the said existing constructions. 

By uniting the two separated lenses of the back objective into one 
pound lens, a considerable amount of light formerly lost by the great nv 
of reflecting surfaces has been saved, and by thus avoiding all '*diflusioQi 
light,'' the new ol>jective gives more intensive pictures and better definitioa.] 

Besides, by the perfect symmetry of both the composing objectives a 8U| 
marginal definition and a more perfect illumination spread all over the j 
have been obtained ; hence, with the same focal length as formerly, a 
extension of the surface can \yt used, /.r. the angle of view and toe 
itself become larger. 
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VOIGTLANDER*S LENSES— OwrimMdl 



They work without any distortion. 

These *' Portrait Euryscopes '* are manufactured of two systems as regards 
the intensity of action, the first system' having the same proportion (i.^. ratio 
of aperture to focal length) as the portrait lenses of normal rapidity, but offer 
the advantages of a larger picture, greater depth of focus, and a generally im- 
proved picture. 

The second system, and this will be found to be most useful, has a little 
longer focal length, ut. a little less amount of light ; however, it will prove to 
1)C still suflicicnlly rapid for all ordinary portrait work in the studio, except 
for taking childrcny ct&i where the so-called extra rapid portrait lenses arc 
indispensablci and, as we may mention here, in the construction of which no 
alteration takes place. Still a larger angle of view, still a greater depth of 
focus, are the properties in which this system excels the first, and conseouently, 
besides for single portraits they will be most useful for taking groups in short 
studios, when the use of ordinary Euryscopes, on account of their too long focal 
length, is precluded. 

They will be excellent for instantaneous work, inasmuch as a '' flare ** which 
can occur in portrait lenses when used in the open air does not exist. 

In fact, this system of the '' Portrait Euryscopes," on account of their ratio 
of aperture to focal length, will fill a gap in the series of the existing photo- 
grapnic Icnscsy and we may state that their weight and shape are by far not so 
heavv and clumsy as those of the ancient long-focussed portrait lenses. 

\ye further wish to state herewith that the present construction of all 
existing systems of the Euryscopes will not be subject to any alteration. 



Reprint from the ** Photographiaclieii Correspondens,'* No. 810, July 1886. 

Report of Committee of the Photographic Society of Vienna^ appointed to test tkc 
nno '* Portrait Euryscoi*£S" introduced by Fr. von Voigtlakder. 

The undersigned have examined the new Portrait Eur}*scopes constructeil 
by Chevalier von Voigtlnndcr, of Brunswick, as to their capacity for taking 
portraits and groups, and have compared them with the Patzval Portrait 
Objectives made with separate hand lenses as hitherto used. 

The trials were carried out with a new Euryscope, one of 7S mm. s 3 in.* 
and two of 104 mm. s 4 in. diameter of lens, and compared with ordinar>* 
portrait objectives of the same dimensions (with separate hand lenses) in taking 
single figures and groups. The Euryscope consists of s]rmmetrical objectives 
in whicn the front and Lack lenses are cemented. The diameter of lens, width 
of focus, and illumination of the instruments tested will be seen in the followincr 
Ubie s- 



% 


Diameter of 
Lent. 


Equivalent 
Focus. 


Proportion of 
Aperture 
to Focus. 


Portrait Eurysgopb, Na 5A 
Portrait Euryscops, Na 7A 


3 inches 

4 inches 


13 inches 
I9i inches 


1 Mi 
I :43 



36 Advertisifftepits 



VOIGTLANDER'S LENSES— Cw/iiiwrt/. 



The angle of the perspective field in the Euryscope possesses rather ab 
50*9 while in an old 4 in. portrait objective it does not possess more tl 
about 40^ 

The trials which have been made by the undersigned have shown that 
results of the '* Portrait Euryscopes,'* compared with those of the best poil 
objectives, as made hitherto, and which we had at hand for comparison, 1 
as a rule, quite equal. The illuminating power of the " Portrait Enrysoop 
No. 5A and No. 7A in practical photographic experiments in the studio 1 
been found to be quite equal to that of Voigtlandcr's ordinary portrait ^ 
tives of normal focus {i.e. 105 mm. (^\ in.) aperture, 47S mm. (l8|V in. fa 
giving proix>rtion of aperture to focus of I : 4.50), although the bst named I 
a somewhat shorter focus than the first ; the reason of this is that the lighl 
traversing the cemented back lenses loses less light than by travcrsins^ h 
lenses when separateil. The delineation of the image in a portrait by 1 
Euryscope is more defined than with the ordinary portrait objective ; the i 
tribution of the lines on the surface of the image is more enlarged, the visti 
more uniformly illumined, and the angle of the perspective is larger. 1 
Euryscope gives a more exact representation of the straight lines. 

The size of the image (plates) which the Kur}'scope gives in taking gra 
is shown by the following figures : The 4 in. Eurysco|)c gives an image 
4S cm. (19 in.) diameter, whilst an ordinary 4 in. Voiglliinder'a objcdi 
with separated back lenses, gives an ima^c of only 36 cm. (14 in.^ diamcta 

The Euryscope answers to the rctjuircmcnts of all kinds of work in I 
photographic studio, and is specially suitable for taking groims in small stud 
since it possesses a larger angle of perspective and a larger figure surfaces 

In conclusion we may add that the new Voigtlander ** Portrait Eurvscof 
is the first characteristic improvement in strong portrait objectives smee I 
introduction of the portrait construction with separate back lenses forty yc 
agO| by reason of the above-mentioned advantages. 

VICTOR ANGERER. CH. SCOLIK. 
Prop. J. M. EDER. Dr. JOS. SZEKEl 

J. LOWY. VICTOR TOTH. 

FRITZ LUCKIIARDT. O. VOLKMER, 

CARL WRADETZ. 

ViiHPta^ May sS, 188& 

V0I0TLANDEB*8 NEW LENS, THE ** PORTRAIT EUR7SC0P&" 
From ihi << PhoicgraphU Nm$ " cfSepimher lo^ l886i 

From Messrs. Marion and C0.9 who arc acting as agents to VoigtUndi 
we receive a new portrait lens, which has just been nut upon the markdl 
replace the original Pctsval formi a form which has neld almost undl^psl 
sway during the past fort^ years. 

The new instrument is virtually a combination of the modem svmmetril 
typCf but having the lenses so large a« to give a light intensity ^ual to ihiti 
the old portrait comblnalion^-that iicnt to ui having (in aperluro 01 r triflo vikl 
3 in. (the lenses aro «xaclly 3 ln.)i with ah cciulvalont focus of li| Itttith 
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representing an intensity of about {^ or Na I of the Photographic Society's 
Standard. 

Although the intensity may» numerically considered, be equal to No. i as 
applied to the old {portrait lens (the only instrument hitherto manufactured with 
an aperture as lar^e as ()^ we should exjiect the actual working rapidity to be 
superior to the { of the old portrait combination ; as by the use of the cemented 
hack combination two reflecting surfaces are avoided. 

As regards rapidityi then, we may take the new instrument as equal to the 
usual portrait combination ; while as regards ecjuality of definition and flat- 
ness of field, it is enormously superior— unless, indeedi when flatness of field 
has been secured in the old ix>rtrait combination by a sacrifice of other qualities. 
With respect to absolute separating power, we must only make a statement as 
regards the particular instrument sent to us, for no two lenses can be identical 
in this respect. It is an instrument having an equivalent focus of 11} in.; 
and with tne full aperture of X in., lines in the centre of field, at a distar4ce 
from one another of a three*hundredth of an inch, are clearly separated — 
showing the instrument to be perfectly adapted for copying the finest work, 
a small stop being used, as a matter of course. We are informed that the 
instruments now manufactured range from 2 in. diameter, and 7$ equivalent 
focus, to 5 in. in <liamclcr, and 25 in. equivalent focus ; aflbrding a selection 
suited fur work ranging from cartc-dc-visite to the lifc-sixc head taken direct 
This largest size, it will be noted, has an intensity of ^. 

The Tens, being symmetrical, can be used either way about, whether for 
portraiture, copying, or enlarging — a matter of some convenience when an 
Instrument is, like the present, adapted for various classes of work, and is to 
be used on several cameras. 

The angle includeil is very considerably wider than that which was possible 
with the old form of portrait lens — a matter of convenience when, owing to 
the shortness of the studio, one is compelled to use a lens of short focus ; 
although we may say that for portraiture it is seldom, if ever, desirable to 
include a wide angle. 

\Vc have no narticulnrs as to the prices of the new '* Portrait Euryscope ;'* 
but, if the diflictuties of constructing the deep meniscus lenses of large diameter, 
in relation to the focus, hnve liecn w far overcome by VoigtUindcr and Co. 
as to enal)le them to sup|)ly the new instruments at about the same price 
as the old portrait combinations, there will probably be a large demand. 

It should be mentioneil that either combination of the lens now described 
may be used by itself on a larger plate, but in this case the marginal lines 
will not be quite slrai^lit. If the front lens is used, and with the stop at 
back, the distortion will be pincushion-llkc ; while if the back lens is used 
with the stop in front, the distortion will l)e of the '' barrel ** order. 

Of course, it is not quite fair to an optician to use a part of his lens, and to 
accredit him with the resulting faults in the image, but it is often useful to be 
able to extemporise an instrument of at)out double the normal focal length, 
and, in the ease of a portrait, the distortion resulting from the use of half the 
Icni would be 10 trifling as to bo quite unnoticcablct 

MARION & C0.| aa & 33 Sobo SquarCi Londoni W. 
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VOIGTLANDER LENSES. 

MARION & CO.t Sole Agcnls. 

^t "I'' ^*lJ?i'*ilH?XJ!99?? ^ '* wncquftlled. Wo bcliovo ihcM worM-renowned I 
Co be the BEST OBTAINABLE. They poueu every deiirable qiuaiiy. and in no 
particular are they eacelleU by any Leroies sold. 

RAPID EUB7SC0P& 



No. 
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9 inches. 
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MEDIUM RAPID EUBTSCOPE. 

Equal in rapidity to the Lenses sold by other ^f akcrs at Rapid, 



Aperture. Equivalent Foctis. 



inch. 




6 Inches. 

"I 

10] 



% 



u 



a4 
98 

3« 



If 
II 
II 
If 
II 
II 
If 
fi 



Site of Plate. 



it 



X 

X l\ 

10 X 8 

19 XlO 
15 XI9 

18 Xt6 

99 X18 
95 X99 



Price. 
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13 4 o 
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WIDE ANGLE EUBTSCOPE. 



No. 
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I 

9 

3 

4 

I 

7 
8 



Aperture. 



A Inch. 



I 



II 
It 
If 
II 
II 
If 
II 



9 inches. 



Equivalent 
Focus. 



3^ inches. 

4) II 

5t 
6l 

71 
9 

«S 

90 

«s 
3a 



II 
II 
II 
If 
II 
II 
II 
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Large Stop. 
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X 
X 
X 
X 



3 

I 



91 
13 Xtl 

17 XiS 

91 XI9 
93 X9I 



Small Stopi 



9 
to 



5 X 4 

TS^ \ 
8X6 

^ I 
X 8 

19 XlO 
16 Xtl 

90 Xi8 
94 X99 

90 X93 
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From BASIL 8. 0. DOBREE, T^nwul Cottaz<^ 6 Daniel Street, Newport (Hoa 
** Dear Sirs — It gives me great pleasure to be able to state that I am very ptesised with 
No. I Wide Angle Voigtlander you sent me some days since ; after putting it to the a 
severe tests with instruments specially made for testing lenses, we came to following rm 
which I beg to forward on another sheet, together with test of Na 00a VoigtlAnder. Tht fin 
found are so infinitesimal that I doubt whether two better lenses could be readily obuJoed 

We shall be pleased to send any of the above Lenses on trial for a few days. The man 
menu given, both as regards diameter and sise of platOf are rather under tbaa abovei 

MARION fie CO., 22 & 23 Soho Square, London, \K 
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DALLMEYER'S LENSES. 



RAPID 



RECTILINEAR LENS 

(Introduood 1866.) 



(Patent). 



Each Lens is supplied with a Set of Wnterhousc Diaphragms. {Ohti 
The apertures of slops are too lar^^e to admit of bcint; made in the form o 
rotating diaohragm, as supplied with the ''wide*angle" Uectilinear.) Ei 
Lens markeu below, with smaller stops, can be used for the next size larger vi< 



Si/c of 

View or 

I«Anil«cn|»e. 


Si/c of 
Oroup or 
Poiiniil. 


Dlamoler 

of 
I«eiiHeft. 


llnck 
Focus. 


KmiU 
viifoiU 
Focus. 


Price, 

Hiuia 

SelUiiK* 


Price, 

SliiUn»( 
Tube: 


Price. Rnd 
and Pinlm 


Inches. 
/iX 3l 

3 X A 

6x5 for 8x3 
8(x 6^ 
10 X 8 
la X 10 
13 X II 
15 X la 
18 X 16 
aa X 90 

93 X 91 


Inchen. 

Jl 5 It 

81 X 61 
10 X 8 
French Sue. 
la X 10 
M X la 
18 X 16 
aa. X ao 


Inches. 

1 
1 

it 

4 


Inches. 

5 

7 
10 

ii| 

18 

aal 
a8 

3« 


Inches. 

X 

Si 
II 

w 

«7i 

191 

a4 

30 

33 


3 15 

4 10 

5 10 
700 
900 

II 
la 
15 
90 
97 
3a 


. . 

i 15 

600 

7 10 

9 10 

11 10 

la IS 

15 15 

91 

98 
33 to 


. . 

I * ** 

10 

800 
10 5 
19 5 


The 4i X 3I 

LenscftAre 

constructed 

for lantern 

pictures. 



* The^ Lenses are also well adapted for Stereoscopic Views, and can be had in pairs. 



To obtain the best results with the sizes larger than 10 x 8, alwavs fc 
with No. J Uop. whether the photograph is to be taken with a smaller on 
larger one. 

WIDE-ANGLE RECTILINEAR LENS (Patent)] 

The Lenses are mounted in Rigid Settings or Tubes, and each is furnii 
with a Rotating Diaphragm Plate. In the column below the largest size 
plate covered by each Lens is recorded \ and if microscopic definition up 
the corners be required, the smallest, or smallest but one^ stop should bo 



No. 


Largeiit Dimension 
of Plate. 


Diameter of front 
combination. 


Dack Focus. 


Eouivalent 
Focus. 


Price. 


•lAA 
lA 
I ' 

9 

3 

4 
5 


Inches. 

19 X 10 
15 X 19 

18 X 16 

99 X 20 
95 X 91 


Inches. 

■ 

3l 


Inches. 
3 

X 

7t 
II 

«4 
17 


' Inches. 

\i 

19 


C M. d 

4 10 

5 10 
7 10 

10 IP 
14 
eo 
30 • 



* This Lens is also weU adapted for Stereoscopic Views. ' 
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CELEBRATED 

CAMERAS 



Wi kav€ every modem i 

prwemeni ai hand, and «^ 

wiih eonfidence^ $ay tked i 

where are Com 

ofbetiervalfuM^ 
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FOR PLATBS, 



4lX3l 



Cheap Dry Plata Camera, with 
Bellows and a Double Back% 
SQuare, strong and useful ; screw 
adjustment • • • • • 

Beit make Spanish Hahoganr 
Camera, Bellows Body, Rack 
Adjustment, Double Swing, Hori» 
zontal and Vertical Sliding Front, 
New Reversing Arranjc^ement at 
the back to allow the Slides to be 
used either upright or oblong way, 
and 3 double backs • • • 

The same style of Camera, but of 
more careful finish, has a Double 
Kxten^ion, and is in all respects a 
beautiful instrument, supplied 
with 3 double backs • • • 

Karlon's ''Empire" Camera, pos- 
sesses every improvement, is of 
solid construction and beautiful 
finish, will stand any climate, sup* 
plied with 3 double backs • • 

Middlemias Patent Camera, with 
3 double backs. {Fpr /artkttUtn 
utpagt^i) . . . . 

£iV) albert Camera. (See ifitM 
dticriptioH pagi %^ • • • 

Excelsior Stadio Portrait Camera, 
as used bv a large number of 
Photograpners ; including one 
Single Repeating Back • • 
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PRICES FOR EXTRA DOUBLE BACKS. 

FOR BEST MAKE OF SPANISH MAHOGANY CAMERA. 

For Plates 4|x3| 5x4 6^x42 7ixc 8^x6^ 10x8 12x10 

1 1/9 14/6 2*1 as/ 28/ 30/ 40/ 



FOR MIDDLEMISS PATENT CAMERA. 

1 1/9 14/6 i2l 2Sl 28/ 30/ 

FOR MARION'S EMPIRE CAMERA. 



40/ 



*2/6 24/ 27/6 9716 • 31/ 40/ 50/ 



TRIPOD STANDS. 




The Union Folding Ash Tripod Stand for 
I Plate, 10/6, for { Plate Cameras . 

The Ultra Folding Ash Tripod Stand for i 
Plate, i8/t for | Plate Cameras 

BtndenVa (as supplied with Set), in Oak 

Oxford (as supplied with set), in 
Mahogany 

Superior, No. i (as supplied 
with i Plate Set), in Ash . 

Buperlor, No. 2 (as supplied 
I Plate Set), in Ash . 

Superior, No. 3, Extra Strong, 
in Ash • • • • 

SToId Stand, in Polished Ash, 
folding to 20 inches in length, 
6 inch head 2X/, 8 inch 
23/, 10 inch 24/. 

Captain Plficker'a Patent Metal 
Telescopic Tripod with Ball 
and Socket, Jointed Head* 
Sei Jltustraiwn • 25/ and 35/ 

Studio Camera Stands, on Cas* 
tors • • • From 50/ to £$ 



14/ 

22/ 
13/ 

18/ 
22/ 
26/ 

30/ 



MARION & CO.9 22 & 23 Sobo SquarCi Londoiii W. 
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MARIOH'S ESLARGIK APPAKATOSES. 
ENLARGING APPARATUS. 

C^a be tiroii(;1y TccommcnJed 
cllicienu II aUo serves as an ciTective 
Magic L^uilem. We supply a spccbl Par 
alEn lamp which eivcs a bright light. The 
Apparaius may be used in any room, 
provided all actinic light be excluded ; « 
hood, as shoH-n in ihe woodcut, 
the lamp, to prevent any light escaping. .^^. 
JCvery part is movable, therefore the ad- J>i- 
JustiQcnt b easy. Wc nppend directiorii 
for use, and we may add ihat the oper- 
alioru are much simpler than they seem 
oi described in the direcl-ODS. 

Price or Apparatus complata, £6 : 13b. 
A vn^foffd Ltns/or uit ii'illi Iht atavt 
UcnrSa. toi.firitt £3:51. 

MAGIC LANTERN AND ENLARGING 

- APPARATUS COMBINED. 

Fries £2 :16b. 
Filled \dth Portrait Lena (No. ll»), £4 : 4a. 

Upil|hl Eoiol StAnd for ditto, Zls. 
'I'he above Ai>pnralns is mndc on the fame principle u <n 
j£6:i]s. ErhrBinj: App.iraius, which has given such genf - 
kaliafaction. Theff^ame lamp is used, thus the illummal 
power is equal. It h Titled to take up lo a 1 plate negati 
Combining, as it does, the lanlem and (he ent.irging, I 
App.tratuK wilt be found both to Ihe Am:i[ 
and Professional one of the most useful and 1 
of the cheapest inslrumeiils ever ofTered. 

DIRECTIONS FOR USE.— The appara 
muM be u<:ed in a darkened room from whid 
^ ^ all aclinic light U excluded. It will, howevci, 
of iltelf give sudicient light to work by. Flia 
it on a table or bench ; a flat boanl shouU 
.0 have wheels so lh.1l it might be moved backwards 
melal box which covers Ihe lamp, and light the lamp In ll 
w take out the slide from the wood upright, and inio thil slide fix llK 
lace into its former position. 

: Enlarging Apparatus must be fixed a lens (generally a t or ) pi: 
portrait). N'o'v adjust the bellows until an imn^e of the site dcMrcd is thrown on the ^rt 
or board which rests on the easel (a sheet of while p.ipcr is attached 10 ihe boaid during ihs 
operation), and the exact focu^ is obtained by moving the ea«el stand b,it:kwards or forwardi 
To gel the fullest power of Illumination, the gloss condensers ta well at ihe lamp are irnil 
movable. There is one particular polnl which will be found 10 give the greatest iiglil— ihii 
can only be discovered by adjustment. Now, ihe correct siie of image, ihe sharpest focift 
and the greatest illuniinailon being obtained, rcpl.-ice the hood in its position ; this will shrf 
out all lljbt except that which comes from (he lens. The while sheet of paper ti 
from ihe board, and sensitive paper placed there instead. Care must be taken not l<. 
the position of iheeaicl, otiierwine the focus will be lost. The exposure lakes place, andvil 
depend on the nature aiiJ sensitiveness of the paper used. 

A few words with rcsjiecc 10 the lamp. Great care must be taken that the wick ia ala 
kept clean; after using, ihe wick should be thoroughly trimmed. 

From FREDERICK PURDY, Eaq.^ 35 vTctoria Road, Kenalngton, W.— " Did ,. 
have a note from my late son, WlUiani F. Piiidy, as lo Ihe good results of the Enlargini 
Apparatus he bought of your 1 know that being much pleoiert with it he intended to ccnil| 
toiif worth.''— Jnfj/ 3i, 1BB4. 

I>vm Captaia tho UoDOurable F. W. CU ARTERIS, 30 Ponl BtreeL— "1 Knd «che<)iii 
'or your ttccouDU Jam much pleased with llwlt.ftV«iin\4h^^«v>a."—J«>Mi«»yao, iU> 
'/iwZfrw ^S^M Pm/tn/or mm tuil* EnJarptt Aff *~Im will UftHoA •» f«Ki«! y 
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MARION'S ENLARGING APPARATUSES- OnAmai 



EXTRA LARGE ENliRGISC APPARATUS. 

With ft XMtlr of lSI*ln^ Condensing Le n aea^ and fitted with 
Owrlen ftir HegatlTM firom \ plate up to 13 x 10. Prloa ^£26. 




This Apparatus is fitted with Defrie's Patent Lamp for Paraffin, 
which gives a very efTective bright and white light Will enlarge up 
10 6 feet 

Mcv he had fitted with Portrait Xians, £3 :6a. extra. 

Directions for use as on p^e 44— but this Urge uze is fitted with a door at 
bftck to allow the woitting, instead of removing the hood as in the smaller 



We strongly recommend our Bromide Pa,i>er and Opala for 
use with these Apparatuses. 

Our Rapid Paper, also, is being used very eflectively by many 
Photographers for Enlargements. 



MARION & CO., 23 & 23 Soho Square, London, W. 
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MINIATURE LANDSCAPE CAMERA. 

In Polished Mahogany, Leather Bellows, 
Adjustment, Lens, Instantaneous Shutter, i 
1 Double Dark Slide. 



Slut/ Plait i\rit\. 



Price 45s. 




Extra for Double Slides, 5/ each ; Britannia Diy Plates, Eil 
Rapid Series for do., 2/3 per doien ; Leather Case with Sling Stfl 
for do., 7/6 each. 

WE RECOMMEND THIS CAMERA SPECIALLY ' 
TO CYCLISTS. 



MARION & CO., 22 & 23 Soho Sqiiare, London, W 
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MIDDLEMI8S PATENT CAMERA. 



A N Instrament that ha* been cnrefulty planned to eml>mce a)1 the posublc 
*^ improvements and Advantages that can be detiicd in a Camera. 

STRENGTH, yet ligrhtnets. 

RIGIDITY, yet easily opened out or thut up. 

COMPACTNESS, yet of greater extennon than usual. 

ALL THE SWING MOVEMENTS, yet no complicated mechanism. 

GREAT LENGTH OP FOCUS, yet caa be reduced for the shortest 

focus of lenses. 

FIff. !• rcprewnis the 
Camera at its crcntcit exten. ffVprvrtt^ 
^n and plncnl uixin the tri* Piy";.~^- 
pnd I A plnnec will show that 
the amnccmcnt of (truti is 
mch ni to tecure the rigidity 
of the front that carries the 
lens, and the back that has to 
support the dark slide. The 
Btruts are held by movable set 
screws, and are so arranged 
that the Camera folds m(o 
Very little compass. 

Fie*. II. shows the Camera 
closed, but placed on the 
tripod ready for opening. The 
Camera is complete in itself, 
and there are no loose parts. 




Fio.1. 



RISING AND FALLING FRONT. 
1 — Itoth these movements arc pro\idcd for, 
land can be worked easily and quickly. 
The exact Centre it also obtainable in a 
moment by a reference to marks which are 
placed on the front of Camera. 
SHORT AND LONG FOCUS.— 
' \Vhile Fig. I. shows that the Camera is 
capable onise with a single lens (long focus), 
F^. IIL shows that the back of Camera can be advanced so as to allow the 
use of a wide>angle lens without any of the foreground beit^ cut off, owing 
lo the projection of the base board. 

DOUBLE SWING BACK.— Both swings are provided in a simple 
manner, and can be used separately and independently. 

REVERSING FRAME.— No Camera can'ibe said to be*compIete 
without this useful morement. This simply consists of the frame into which 
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the dark slide is inserted, being mndc to turn on its side, so ihnl the i 
maybe put in horuontally or vertically without movinn the Camera, btf^ 
the simple movement of m 
ing the frnme rcrerrcd ta Ti 
most desirable arrangenuM, 
once used, will always be no 

CHANGING LENS8 

—Fig. IV. shows the mftoDcr 
which various lenses can bea 
with the Camera, and alio I 
rigid manner in which the in 
is held, 

DARK SLIDES Fj 

Camera is fitted with th 
double slides in book fci 
whose shutters hare dod 
joints, and are also fitted il 
automatic springs to fasten Ih 
when they are pushed btidt il 
„ ,. exposure. The focusaing sen 

■^'o* "■• has double-Jointed hinges. Kn 

part of the Camera is of the best 
workmanship, and its principal 
features are-fully protected by seated 
patent. ; Prices as below. 

For plates . 6J x 4J, [fi o 

.. „ . S)x 6^. 9 to 

„ „ . 10 X is, II o 

II II . 13 X 10, 14 ID 

>i M • IS x>3> '6 10 




From W, ST. J. nRAU^ Kii., Chvnih 
Aston, Nownort, Hnlnp,-~" | Ilka iha 
fMiiUkmii* I'nreiil) CAmern ygu MHt mi 
Inimcnxly."— <t/AfvA 11, iSUli 

Mr. J. ANDKRSOK, Clmrtered IJA»k 
of Indln, Cnlcutta.— " Vour MiddlemlM 
Patent Cimeni b much admircil, and I hi 
heat Mid changes or wcaihcr peilectly," 




Vio. IV. 
I to tqual It, and U tUBdii 



From W. 8T. J. BEALE; Eki., ChuKh AsUm. Hownwt.— "I lilta ny Middia 
Camera inor« and nors erar day, and th* VoigtUnder Xeoi caanot ba iiirpiuwJ' 



MARION & CO., 23 & 33 Soho Square, London, V 
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SH UTTE RS. 

MARION'S METAL DROP SHUTTER 

Is the simplest fonn made. Being of blackened brass, it 
neither warps nor corrodes, and is at once light and strong. 
The exposure can be varied by altering the angle of the 
drop, and also by the aid of elastic bands to quicken. 
Each Shutter is provided with a set of leather collars, so 
as to fit smaller lenses. 



diameter 



No. !• Suiuble for leas of 

No.fl. 

No. 3. 

Sfeeiat si Ma €am ti modi to order. 



11 



It 



' I In. diam 
tf iiu „ 
tiin. „ 



• S/ 

• io/6 



THE MAHOGANY DROP SHUTTER. 

Very simple and eiTective ; the motive power is by an indiarubbcr band, 
and the s))ccd of the fall can be varied. 

No. K With Aperture 1 1 inch ft/dcadi. 

No. t. IV i| inch # 0/6 y, % 

No. J. ,« t inchtt ll^ n ^ 

EBONITE DROP SHUTTER, p 

With Cadetf 8 Patent Pneumatic Arrangement 

Mad€ in Jive sites. 

No. !• Dianetcrof hood i 
No. a. H „ a 

g<^3- f» ft 1 

No, 4* „ ,1 3, 

NOi !• ft ft 4 

yv/m inc/ifiU Sit 0/ 
Ltalhtr Cellars. 







For all clAftMt of work (other than instantaneoiH) thii it one of the best khuttcrt obtainable ; 
it It eatily adjuntedt very timple In conttruction, nnd the exposure it perfectly under control, 
ih« shutter only renmining open while pmwro it put upon the ball. It workt quite noise- 
kwlyi and there it no vibration whatever. Thit thutter quite renlacet the lent cap. and givet 
a moderately quick eapoeurt when requlrody much quicker than it poMible by hano. 
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SHUTTERS— Cwi/i/M<n/. 

CADETT'S UGHTNIN6 EBONITE SHUTTER, 

With Cadetts Patent Pneuutatic Arrangemeni," 



jjfUgyAJ O .W", ■ «*i i ) g 51M 




This latest invention of Mr. Cadett is a most ingenious axrani 
ment, providing all exposures from indefinite duration to a n 
rapid one. The Shutter obtained the Silver Medal (highest aval 
at the International Inventions Exhibition. We recommend tl 
as the " Multum in Parvo " of shutters, and also as a beautiful u 
ingenious piece of work. The exposures arc quite under contn 
and are given without vibration. There is also an arrangeroe 
for focussing. 

No. I. Suitable for lens of ij^ diameter ... , . j( 
Na a. „ . „ 2% „ . . . .31 
Na 3. „ „ 3i » . . • . * 
No. 4. „ „ 3j 4] 

Fnm O. M. BAINE8, Htq., Qnlnta Nora, Ciircavalliu, Comia d'Onraa, ItaitiiA 
"I havcKCeivedihcCulcii'RLiiihininK Shutter in soodordefi and lind It MU«nMi|ii 
oT Bptoniu), comUoins dl th« requiutci of wi iniuuiuuwoiu Md onUnwy wtpwH*- 

MARION & CO., 22 & 23 Soho Square, London, VI 
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SHUTTERS— aM/i»«A/. 

KERSHAW'S PATENT. 

This beautiful and compact Shutter is 
specially constructed for instantaneous 
work. The blind, with the hole in, is 
wound up before exposure, and, when 
released, is rapidly re-wound, upon a 
^ring roller. It is the smallest and 
simplest of any shutter yet introduced 
that will give exposures of 
the utmost rapidity ; and we 
are sure it will meet with the 
approval of all desiring to 
take instantaneous photo- 
graphs. 

1. Suitable for lens of 2 in. diameter, and under, 18/ each. 

2. „ aijn. „ „ 31/ „ 
3* ff 3 !>^* ft ft 24/ „ 
4- ft Si^n* tt ft 30/ ft 




CADETT'S PATENT PNEUMATIC DROP SHUTTER 

FOR THE STUDIO. 

Similar in make^ and 091 the samt principle^ as the ^* Ebonite Drop Skutter^^* 
but made in wood^ aftd of a siu tojii the largest portrait laues. 

Prioe 248. 

All our Pneumatic Shutters can be fitted ynlOx special long tubes, so that 
the exposure can be eflcctcd at a distancci and the operator can thus with the 
greatest ease photograph himself in groups, etc., by some such means as 
treading on the pear at the moment of exposure. 

CADETT'S PATENT PNEUMATIC STUDIO SHUTTER. 

Aloile to Jit inside or outside the Camera. 

Price 42a each. 

It has often been remarked by eminent Photographers that any arrangement 
which would enable persons to be photographed without their being aware of 
it would be a most useful one. All that has been done in this direction neces- 
sitated the operator being by the Camera ; here we have an instrument which 
permits him to be at any part of the studio that he pleases. 

When using with very rapid Plates, we recommend the operator to put a 
collar of velvet round the hood of the Lens ^ thus the velvet flap lies against 
it, and is perfectly lighl-tighu 

MARION & CO1 22 & 23 Soho Square, London, W. 
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MARION'S METAL MINIATURE CAMERAS. 



This illustra* 
tion represents 
the Metal Mini- 
ature Camera in 
half size ; it will 
be seen that the 
Camera and 12 
slides may easily 
l)c carried in the 
pocket. These 
Cameras meet a 
long felt want. 
They have an in* 
stantaneousshut* 
ter,and|l)ein{;rit* 
ted with |;;ood 
lenses, give most 

effective and sharp little pictures. The a x a and 3} x 3} ore con* 
structed nearly on the same model ; the sighting is done through the 
hole in the shutter. 

Focussing is easily effected. 

FOBPIJLTES I|xli. 



Camera^ LenSt and Shutter, with^C /• d* 
onelMick . • • • .15 
Camera, Lens, in brass, with revolv* 
ing shutter, instead of the drop, as 
shown in ilIi»tratioa • • • 1 15 
Single Racks Tor same . • each 10 
F.xira Rapid Plates • . perdoxen 13 
Walnut Case, with Partitions, very 
neat T 6 

FOB PLATES 3 X 2. 

Camera, Lens, and Shutter, with;C #• i^. 

one back 8 5 

Single Backs for same • • each 8 
Extra Rapid Plates . . perdoxen 0(3 
Walnut dase, with Partitions, very 

neat • 10 5 

Complete Set, viz. : Camera and la 
Slides, in PolUhed Walnut Case, 
6 dozen Plates, Trays, Chemicals, 
etc, necessary for development! 
and a supply of Printing Material 
and Apparatus. The above com- 
plete in Pdlishcd Mahogany 
Bos • . ... .510 



Complete Set, \\t* : Camera and ta if * ^ 
Slides, in PoKshed Walnut Cnae^ 
6 dozen Plates, Trays, Chcmicala, 
etc., necessary for development, 
and a supply of Printing Materinl 
and Appsuatus. The whole com- 
plete in Polished Mahognny 



FOBPIJLTES S^xSl. 

Camera, Lens, and Sbntter, with >C &i 

one back 4 4 

Backs for 3} X il Camera • each • 9 
Extra Rapid Plates • • perdosen 
Walnut Case, with Partitions for in 



Slides 



• perdosen 1 

• li 



Complete Set, Including 3I In* 
Camera. Lens, la Metal Slidcip 
Polished Walnut Case, 6 dozen 
Plates, Trays, Chemicals, ctCa 
necessary for developroeni| and a 
supply of Printing Alatenal and 
Apparatus. The above complete 
in Polished Mahogany Box • •! 



MARION & CO., 22 & 23 Soho Square, Londoiit Wt 



AdvtrlisimcnU 



53 



THE HETAl HIIIMTURE CAMERA HADE SPECIALLY FOR LANTERN SLIDES. 

FITTED wllh It VoiRtliinilcr'i Knpid EuryRcope Len>, which, when not in 
uie, rnckH Inlo the Ixxly of llic Cnmcrn. The Leni ii of the best constnic- 
Iton to HCCuro ihnqi ilclinillon, no ncccimnry in Lantern Slides, which, when 
thrown on ,tho screeni If tlie Nc(;nljve be not iham, will enlarge all defects ; 
boldca the quality of Lcnn, the Metal Camera itself is w compact and handy 
ihat with 13 Slides it may be packed in about SJ x 6 in. 

Price of Camera and one Ilaek, ;£7 ; 149. Extra Bocks, 40s. per dozen. 

ftom tha R«T. W. MARTIN, Fineihad* Abbey, Stamford.— " The Rev. W. Martin 
RCeived the MtHtalurt Camera, and ii ple.T'^ wiih \\."~^tMtr 17, 1SS4. 

Vhnn WILUAM UAWLKY, Em., Spring Vols, hmt Byd«.— " 1 hai* been uymz 
IIh Ijiil* Iniiniment (1} x il) btcly, and am chvined with the renulu. The km ii an excel- 
lent OM, and tha definition wonderiully (harp. 1 rcsanled ii at fint u a toy, havine no idei 
tktn of it! cnp-iritT."— A'lnvHr^r 14, iBSj. 

Ynm 3, LATIMER, Em., 41 Clamidoii StrHt, LsndondsnT, IroUad.— "The 
mnih* liven, for lueh n umall ifims, are wonderfuL"— J/nj' >8, 16B6. 

Jtnx R. IL ULYTII, Ewi., Moffat, N.D.— "1 am nuch pIcoMd with ihU Camera 
(> K a), h fa M portable mkI aci* m wtW^-^Mank 9, tBSd. 

MARION'S "PARCEL" DETECTIVE CAMERA (Patent). 

FOR PLATES 4jx 3}. 

*T*H^$ Camem i* made bov- 
fhape and neatly covered 
«4tk brown linen-lined paper, 
and lied with striae 'ike >n ortii- 
nary panel, of which it has the 
caact appearance. The object 
b 10 ditguiie iti real ute, and 10 
permit a Photograph to be taken 
wbbotti raitini the ulichteM si:<- 
pcien. It i* to constructed th.-.: 
Il Es alwa}-* In focus for an object 
4 ted or mote diitant : after 
slipping the pbites in from the 
, holder, which may be done in 
.', dayiicht, it ii only necessary t^ 
^ '*? touch a sprins to obtain a sharp 
- ^ Nceative; the Pbte il ther. 
'^ returned to its holder. Thcie 
'^ Flate-holden are nude of india- 
rubber, imperviotu to light and 
atraosphete, and, being flexiblo 
kbA thin, are licht, and will pac'.: 
in a voy small compass. The 
Camera ti fitted with a good 
donUe comUnatioa quick-actins 

PARCEL CAMERA, conpleto £3 10 

Extn I ndia-Rubber Plate- Holders pcrdoren 10 

Atwvt Camera Govettdia Leather instead of Paper, with LttilwrSirapa and Handia 4 4 




WfMf-M'&i!' 



MARION & CO., 32 & 33 Soho Square, London, W. 
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MABION & CO.'S C 

BRITANNIA DRY PLATES 

Manufaoturod at thoir Works, Southgato, Mlddlosox 

From their ehaapnoss and oxcolloneo an In unlnrtnl uu, 

mPORTAMT NOTICE. 

A trinl of ihe pretant pnnnurnrlDre orthcM /^^l/ 
-^n wr|l>known |ilnti« li tetpenriilly mllclial, /.-V 
V,\\ Wo sl*o itia tiiiiir»t nilgiiiliiii in Ilia lire- /,:•,' 
Hiiil iiiii>l cniilliin )nin;liii4rii>/i/ir 
.. J iiae nrniiy not lirnrlimiliD alxiVi: '' • 
MAKIONSIlKrrANNIAIlinli'^.'l 
1M.ATKS" and Trmlo Mnrk, nlu Inbel \U1 
wiih wooJciit ofSouthsnia Work^ 




0IU)INAS7 BAFIDIT7. 
Per Dot. 



MARION & CO., 22 & 83 Soho Square, London, W 
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THE NEW SERIES OF 

"EXTRA RAPID" BRITANNIA PLATES. 

Wo beUere fheie Plates are as quick as any in the nuurket. 



Sben. 

a xa 
34X31 



Per Dm. 

. 1/3 
. 1/6 

. a/4 
. 1/3 

.. a/9 



Sbeiu Per Dot. 

six 4) 3/ 

5tJ li: : : : ' "'- 

9x7. 
10 X 8 . 

18 XIO . 

15 xia . 




9/6 
13/ 
83/ 



MABION'S 

"SOHO" DRY PLATES. 

Ver^f rapid, and exeeedlnil/ rich In half tones, ' 




44x3l 
1/6 



Tnw«*/W^K' 



MODZUM RAPID SBRXEa 

5x4 6^x4) 71x5 8ix61 10x8 
its il6 Si 61 10/6 

BXTRA RAPID SBRIEa 



18X10 

l5/lKrtlo2cn. 



We have no hcnitAtlon in saying that these Plates arc as raniil as any in 
the market, at the same time possessing all the qualities of a goou plate. 

Ak^ik 5^4 6^^4l 7^x5 8^x6} 10x8 tax 10 
l/io a/10 4/6 6/3 7/6 13/6 18/9 per dozen. 



MARION & C0.| 22 & 23 Soho Square^ Londoiii W. 
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MARION'S 

ACADEMY DRY PLATES. 




TRADE MARK 

A New Brand which we especially recommend for Landscape Woik 
The Plate is not quick, but has a Tei7 thick and rich emalsiont also 
with Superior Glass, ground Edges, and Backs painted to prevcBt 
halation. Packed in groored boxes. 



J pi. 
3/ 



5X4 
4/3 



61x4i 
6/6 



7jxS 
S/6 



lii»6i 
"/ 



10x8 laxio 
18/ 26/6 per d 



MAEION'S 

GLOBE DRY PLATES. 

Wt can recommend this Brand as possessing very fine qualities^ 
and developing welt with Ferrous Oxalate, 
•: Prices same as the SOHO PLATE. 



Atnatcuri desiring to buy stock of plates of our mnnurncture to last the 
season, cnn, upon sending lists of sizes and quantities desired, have sudl 
selected all of one batch ; and then try a sample packet before the order b 
executed, thus ensuring an approved plate, of uniform rapidity, throughout tbi 
season's work. The minimum of orders in this case must amount to ^3. 

PlaUi of all makers kept In itook or lupplled to order. Tor parUmiUii 
and prioes see page 6S. 



MARION & CO., 22 & 23 Soho Square, London, W. 
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•tlATWO 

'CHLORIDE' 

PLATES. 



MAMOlt A Co. 



COWAN'S 

GELATINO- 



^cowAri 

OUATINO 

'CHLORIDE' 
PLATES. 



Makioh a C<^ 



CHLORIDE PLATES. 



Mttobctond at SouUii{ate by MARION k CO., 
22 ft 23 Soho Square, London, W. 





PerDox. 




PcrDoi. 




FcrDoz. 


• 


• H 


7ix5 


: :r 


lo X 8 


• 14/6 


t 


, a/6 


8Jx4l 


13 X lO 


. 33/ 


t 


• < 


8i x6i 


. lo/ 


15 X 13 


. 33/ 


« 


. $16 


9 xy 


• 12/ 







3ix3^ 
4ix3| 

S X4 

6ix4S 



nrilESE Plates in appearance clifler entirely from the usual Bromide films, 
^ being very transparent and of a deep orange colour fay transmitted light » 
but are capable of development to any density required. 

Though extremcljr sensitive to daylight, they are much less so to gaslight : 
so that more artificial light may be used during development than with 
Bromide Plates. This will be found to Ik of great advantage, as the Plates 
may be examined from time to time within a reasonable distance of a gas- 
flame, and the density thus regulated to a great nicety. 

The exposure to diffused daylight will vary from i to 5 seconds, according 
to the density of the Negative. For the reasons mentioned above, it is not 
recommended to make the exposures to gaslight, but a veiy reliable method, 
when a number of pictures are reciuired exactly alike— or when it is necessary 
to work at night — \s to burn I inch of magnesium ribbon at from 9 to 14 
inches from the Nq;ative9 according to its density. 



DEVELOPERS. 



No. 1 FOR Cold Tones. 

Potass Citrate • • • 136 grs. 
„ Oxalate • • 44 „ 
Hot Distilled Water • i ox. 



No. 3 FOR Warm Tones. 

Citric Acid • • • 120 grs 
Ammon* Carb. • • 88 „ 
Cold Distilled Water . 1 oc 



Na 3 FOR Extra Warm Tones, 

Citric Acid 180 grs. 

Ammon. Carb. • . • • « . 60 
Cold Dutilled Water . . . . 



ft 
I ox. 
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COWAN'S GELATINO-CIILORIDE VLATES—CMffmed. 



In mixing the Solutions Nos, a and 1, it is better to plnee the crystals 
the salts in a deep vessel and, after adding the wateri leave alone UN i 
eff€rva€€nct €iases. It is advisable to make it over night. 

Tc 3 farU of tithtr of tht above add / /o/f of tkt following 

ai the time of ming^ 

Sulphate of Iron, 140 grains ; Sulphuric Acid, 1 drop ; Distilled Water, l ot 

Either of these Developers should give clear glass in the unexposed 
of the picture, but if at any time the slightest fog is found, it should at on 
be cured by the addition of a trace of either Potassium Bromide or Sodiu 
Chloride. Bromide is better with No 1, and Chloride with either No. 2 
No. 3* A convenient form of using these will be to keep a 10 per 
solution of each of these salts, and i or 2 minims of each ounce of Developer' 
will be found a powerful restrainer. 

For development place the exposed plate in a porcelain dish and flood over 
with sufficient of either of the above Developing Solutions, keeping the disk 
rocking ; the time required will vary from I to 10 minutes, according to the 
Developer used and the density required. Na I is the quickest. Na 3 is 
the slowest Developer. 

The ordinary Saturated Solution of Fotassic Oxalate may also be used h 
the proportion of 3 or 4 parts to i part of the Iron Solution, adding Bromide 
according to the colour required. 

The same Solution may be used for several plates in succession. 

A great variety of tones ma^ be obtained b^ mixing any of the Developen 
together in different proportions and altering the exposure to suit the 
Developer. 

The addition of from 5 to 10 minims of a 10 per cent solution of Sodiua 
Chloride or Potassium Bromide to each ounce of Developer will consideraUf 
modify the colour, and allow of a much longer exposure, and is valuable who 
very rich warm tones are required. 

After development wash and fix in clean hyposulphite of the usual strengtk 
Nothing further is required than to wash the Plates thoroughly, and fukcr 
drying, varnish with crystal varnish if reauired. 

If, through long development or other cause, there is any stain on the 
plates after nxing, the following treatment will make them brilliantly clear 
without altering the colour. Dip for a few seconds into a solution of— 

Hydrochloric Acid, \ 02. 

Strong Solution of Perchloride of Iron, \ ou 

Water, 20ozs., 

well rinsing, and then placing again for a few seconds in a clean Hypo Batik 
It is a very good plan to always slightly over-develop, and after fixing, reduce 
the picture just to the depth required, by the alternate use of the two H 
solutions, giving a good rinse with water between each, using them h 
daylight, and cautiously, a little at a time, till just the right strength i 
arrived at 

MARION & CO^ 22 & 23 Soho Squarei London, W* 
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COWAN'S 

GELATINO 



'COWAIl*] 
CNLORO' 

iROMIDC 
PLATES. 



Him AN A Ca. 



CHLORO-BROMIDE PLATES. 

MARION & CO.t Sole Proprietors, 
and manufactured at their Works, Southgate. 



specialty prepared for making tramparencies^ in the Camera^ or by 
eontMt printing wit A gas or other artificial lights also eminently 
suitable for reproduction of negatives and general copying 
purposes. 



I 

S|x4i 



X 
X 

X4 
X4f 

X5 



3/6 

k 



Six 
9 X 

lO X 


61 
J 


12 X 

13 X 


lO 

8 



lO/ 

12/ 

14/6 

22/ 
22/ 



Any other Sius to order charged in same proportion. 



n^IIESE Plates are much slower than the ordinary Bromide used for Tortrait 
^ and Landscape work, but much quicker than the pure Chloride Plates ; 
in the Camera they will be found to give, with full exposure, very brilliant 
images with clear glass in the unexposed parts, making them specially valuable 
for general copying purposes. 

The exposure for contact printing by gaslight (using an ordinary fishtail 
burner at I2 inches distant) varies from lo to 15 seconds upwards, according 
to the density of the negative; and with the Camera, using Lens with 
diaphragm about ^, and reflected sky as a source of light, i to 2 minutes will 
be required. 

Any Developers may be employed that work well with Bromide Plates, 
but the following are recommended :— The proportions are given for i ounce 
of developer only, so that by easy calculation each one may mix the quantity 
best suiting his requirements. 



MARION & C0.| 22 & 23 Soho SquarCi London, W. 
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COWAN'S GELATINO CHLOKO-BROMIDB PLATES- Oia/AnHri 



DEVELOPERS. 

Liq. Am. Fort . • • 4 ■ 
Pot. Bronit ■ • # •40 
Water i a 

Thesi (wo schitious to he mixed in equal parts ai time pf using. 



P^rogallic Acid . » • 4 gra 
Citric Acid • • . • & gr. 
Water i oz* 



A larger amount of Bromide may be used with advantage when worka 
from negatives wanting in contrast. 

Sulphate of Soda may be added to the above in the proportions of from 
to 8 times the amount of Pyrogallic used when a blacker colour is requira 
and either 30 grs. of Sodium or Potassium Carbonate may be substituted fi 
the Liq. Ammonia by those who prefer these salts. With the Carbonnta 
Sulphate of Soda should be added. 

if plates developed with Pyrogallic are considered after fixing to be la 
brown in colour, they may be considemblv modified by being placed for 
short time in a saturated solution of Sulphate of Iron and giving Iha 
another washing. 



FERROUS OXALATE DEVELOPMENT. 

The ordinary saturated solutions of Potassic Oxalate and Iron Salphil 
may be used in the proportion of 3 of the former to i of the latter, witn di 
addition of i gr. of Potass Bromide to each ounce of dcveloperi adding men 
Bromide and increasing the amount of exposure when warmer tones as 
rec^uired. To keep the Iron Solution from oxidising, I drop of SuljAan 
Acid should be added, to each ounce of water before dissolving the salt. 



THE FERROUS CITRO-OXALATE MAY ALSO BE USEft 
AND GIVES A GOOD RICH COLOUR. 

The following Is the fonnula:— 

No. I. No. 3. 

Sulphate of Iron • • 140 grs. 

Sulphuric Add . • 1 drof 

HoL Dist Water . i oz. Distilled Water . • 1 ol 

Starts of No. \tohe mixed ai the time 0/ using with I fasi of No. I. 



Potass Citrate . • • 136 grs. 
„ Oxalate. . • 44 61^^ 
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COWAN'S GELATINO CHLORO-BROMIDE 



n^lIIS Developer may be used without anv restraining Bromide, but where 
^ very clear results are required it is advisable to add a i of a grain or 
more of Potass Bromide to each ounce. The came solution may be used for 
several plates in succession. 

After devolopment the plates Qiaving received a^ good rinse under the tap)) 
may be placed in the ordinary Hyposulphite fixing bath at once, or, if 
extremely clear results are desired, may have a few minutes* soaking in a 
bath composed of lo grains of Chrome Alum and lo ms. of Sulphuric Add 
to each ounce of water. 

Great care should be taken to rinse well under the tap between every 
operation, and never by any means to allow the least trace of Hyposulphite to 
contaminate the developing solutions. Want of care in this particular is often 
the cause of otherwise unaccountable stains difficult to remove. 

After fixing wash the plates very thoroughly ; dry and varnish with Crystal 
Varnish if desired. 

To ensure the most brilliant results, the plate, after exposure, should not 
receive any actinic light till thoroughly fixed. 

If, througb long development or other cause, there is anv stain on the 
plates after fixing:, the following treatment will make them brilliantly clear 
without altering the colour. Dip for a few seconds into a solution of— 

Hydrochloric Acid, \ oz. 

Strong Solution of Perchloride of Iron, | oz. 

Water, 20 oz., 

well rinsing, and then placing again for a few seconds in a clean Hypo Bath. 
It is a very good plan always to slightly over*develop, and, after fixing, reduce 
the picture just to the depth required, by the alternate use of the two last 
solutions, giving a good rinse with water between each, using them in daylight, 
and cautiously, a little at a time, till just the right strength is arrived at. 

The following formula of intensification is very valuable when great 
contrasts are required : — 

No. I. No. 2. 



Bichloride of Mercury • 10 grs. 
Bromide of Potassium . 10 grs. 
Water . • • * i ox. 



Nitrate of Silver • • • 10 grs. 
CrystalUied Cyanide of Potassium 10 grs. 
Water I oz. 



After well washing from the fixing bath, flood over with solution No. 1 
till the picture is bleached, wash well and flood with Na a till the image is 
just completely darkened through the film, then wash well again. The 
solutbiis may be diluted with 3 times the amount of water if great density is 
not required. 



MARION & C0.9 22 & 23 Soho Square, London, W. 



62 Advertisements. 



' COWAN'S PORTRAIT CHLORIDE PLATES. 

FOR OONTAOT PRINTINO. 

We call attention to the beautiful results obtainable from these Plates. Q 
ing Opal Pictures can be got with as little trouble as with Albumenised ¥^ 
fto dcuthpnunt being required, but simply toning and fixing. With a fl 
negative, an Opal Picture can be made ready for framing with delicate I 
tones, and the tones can be varied according to taste. No finbh re^wi 
These plates being very similar in character to Albumenised Paper, require I 
little special description ; but as they are not as flexible as paper, some spei 
means of printing are required, and these have been provided by Mr. Com 
Opal Printing Frame, ot which particulars will be found on a later page. 

Full Instructions supplied with eaoh box of Plates. 

Prices of the prepared Opal Plates on Flashed Opal Glass, with polished sorftei 

Sites • • Al^a 6\X4\^ %\x6\ 10x8. 
Price per doz. * • 8/ l6/ 24/6 36/ 

We epecially recommend a trial of these Plates. 

MARION'S READY SENSITISED PAPER, 

White, Rose, or Mauve, will be found a great boon to all Photographcn. 1 
saves an immensity of trouble, is always ready for use, and with ordinair m 
it will keep without losing quality for months. The extra thick is a spleaii 
paper. 

Price per quire. Per \ ouire. Per | quiie 
Thick, either colour . • 12/6 6/6 , 3/S 

Best Superfine, either colour . 14/ 7/6 * 4/ 

99 „ white, extra thick 18/ 9/6 5/ 

Free per post, on Roller. 

MARION'S READY SENSITISED PAPERS. 

. Cnt In C.D.V. and Cabinet Sixes and put up in boxes. 

Per Box. Per Bos. 
Quire. Sheets. Thick Rives. BesiSuperfiH 

I CD. v., 1008 13/6 

4 . 11 504 7/3 

i . »f «S2 . 3/10 
Packet,, 42 Pieces 1/ 

I Cabinkt, 366 13/6 



Size. 
CD. v., Na I, 3|x2i in. 
CD. v., Na 2, 3g X 2\ in. 
Cabinkt . six 4 in. 




4 »t 180 7/j 

» , it 90 3/10 

iPacketi, 1% Pieces 1/ 

Kist, 3d. extra per tx>x is charged. 




MARION & CO., 82 it 23 Soho Square, London,. W 



Advertisefnents 63 



COWAN'S 

6EUTIN0-CE0RIDE GROUND-GUSS TRANSPARENCT PUTES. 



MamiiaeUired at MARION'S D17 Plata Works, Sonthgate. 

Being fully of opinion that Transparent Photographs are destined to become 
more popular, both for decorative purposes— glazed into windows — ^and also 
for local Views in border frames, we have endeavoured to remove some of the 
diflicalties which have hitherto stood in their way. One of these was the 
necessity of employing three pieces of glass to each Transparency, which, in 
addition to adding to the expenses caused them to be very bulky for framing; 
or glazing ; this has been remedied by coating the smooth side of ground gla^ 
with emulsion, so that only one piece of plain glass is now necessary to be 
bound up with the Transparency in order to protect the film. Another obstacle 
was the want of a suitable frame for displaying Transparencies ; this we have 
endeavoured to remove by preparing a neat metal frame at a cheap price, into 
which the Transparency is easily fixed, and either suspended in a windovi*, or 
made to stand on the table, having folding struts to support it. 

Prioe of the Ground-Glass Plates, ooated with Chloride Emulsion. 

4ix3| .... 

5 X4 

6|X4) .... 

15x1a • . . • • • 65/perdoz. 



FerDoa 




PerDox. 


4/ 


S^x 6} . 


. . 18/ 


7/ 


10 X 8 . 


. . a;/ 


10/6 


la xio . 


. • 43/ 



Prioe of the Plain Glass for proteoting the Film. 





• 


PwrGiou. 


For Gross. 


4ix3i 


• • • 


• 5/8 


Six 6| • • . • 21/ 


S '<4 


. t ■ 


. 8/ 


ID X 8 • • • • 36/ 


6ix4S 


• • ■ 


. 13/ 


la XIO . • • • 5S/ 




15x1a . 


• • 1 


96/ per gross. 



GUT-PAPER SUPS, 6UMSED, FOR WSm TRAHSPJiREKCIES. 

In Paoketi oont&lnln^ 6 Dozen strips 20 In, loni. 

3/ per packet 
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METAL RIM TRANSPARENCY FRAMES. 

TO HANG OB STAND. 

The Transparency having been made on the ground glassi a sheet of 
glass is placed against the film side, and the two glasses bound together wit 
strips of gilt paper. The Transparency is then ready for insertion in the frai 

Prices of Metal Rim Frames. 



• ' 


Per Dot. 


. 


P^Doii 


4ix3j . 


4/3 


S^x 6^ . 


6/8 


5 X4 . 


. . 5/ 


ID X 8 . 


. 9/8 


6ix4| . 


. . 5/6 


12 XIO • 


. 12I 



OVAL GROUND-GLASS TRANSPARENCY PUTE^ 

COATED WITH COWAN'S CHLORIDE EMULSION, 

WITH METAL RIMS FOR FRAMING. 

We feel confident that a large trade is to be done in these Oval Transparenciei 
mounted in the Metal Rims, which we have had specially made for the purpost 
For Local Views alone we feel sure there is a large field open ; indeed, abnoit 
as great as the trade now existing in Rim Photographs. We supply the Onl 
Ground*Glas$ Coated Plates together with Rims and Plain Glass complete. . 

Price for Oval Plates, Rims, and Glass Complete. 

61x44 73x6* 9x61 11^x91 

12/ 20/ 30/ 48/perdoL 

MARION'S BEVELLED BROIM OPALS. 

FOR CONTACT PRINTING. 

These Plates are supplied with a Metal Stand as with the Mora Frame, 
and, printed in contact with good negatives, splendid results are obtained by 
simple development. 

Prices of the prepared Bevelled Opals with Metal Stand oompleti. 

\ Pbte. Promenade. Boudoir. ImperlaL Pand. 

15/ 18/ 34/ 51/ 7a/ per dot 

MARION & CO., 23 & 23 Sobo Square, London, W.' 
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MARION'S QUICK PRINTING PAPER. 

CAN BE PRINTED BY GASLIGHT. 

A vcr^ rapiil PriiUing Paiicr, by which PrintM con bo obtained cqwd 
Silver Prints. Tlic process is to expose the print from I to 



process is to exnose the print from I to 30 
accorcling to the light used | then to develop it ny the Fcrro^Oxalate Dei 
oner 1 aiterwarcU to pass it through an alum Imth 1 and then tone it In a h 
of (joIiIi Soila Acetate, ami Lime, lixhig and wa»ihln{{ an with Iho onlln 
paper. Tlie |)rtnts can bo iinlihcd with any desired Mirfncc, from iimtl 
the highest possible glaxct We shall havo ptcasuro In sending full cxploaali 
circular on application. 

In boxes conuining the eouivAlent lo 8 theetft of ordinary Photographic Psptr \ cut lo iH 
Carte*de-Viiite ; Cabinets Whole rinte; 10X8', isiXiolf i^iXists orjnaiel 
10 ft. 8 in. by 84 In. widei 6/8 per box or roll. 

MARION'S BROMIDE PAPER. 

It is used— Firttiy, For Enlargrements, Secondly, For Qnkk 

Contact Printing:. 



. Being extremely sensitive, it must not be exposed to any other lighl tb 
the Orange Red. After it has been thoroughly hnmersed in the Devdof 
it may be safely exposeil to a ^y//pw lighti but only aAcr it U/xtit lo gaslli 
or daylight. 

FOR ENLARQEMENTS,— We recommend the use of artiliclal light 
being less subject to variation, and consc(|uenlly less chance of failurc«t thn«| 
under or over exposure. We have const iiictcd a very Himple ami cflidk 
enlarging apparatus, 9s shtiwn in this Catalogue | it can 1)0 tisetl with il 
Paraflin Lamp supplied in it, or, if preferred, gas can l>e IntroduccfL 11 
apparatus can be used in any spare room from which the light has l)ecn Uoch 
out, and besides this apparatus it is necessary to employ an easel on whcd 
with a drawing-board attached, on which the enlarging paper or opal ii to I 
fixed. The easel must be adapted so as to run Imckwards and forwu 
parallel to the enlarging apparatus, and to do this eflectually a good plan is 
fix to the floor two strips of wood outside the wheels of the easel, Ihos ll 
latter will travel backwards and forwards between thenu 

Contact Printing.— The paper is placed on the negative in the priati 
frame and exposed to gas or lamp light for the period 01 one or more leood 
according to the density of the negative. The printing frame should be he 
from 10 to 15 inches distant from the light, and in the case of very thin nq 
lives it is advisable to interpose between the negative and the glass of 8 
printing frame one or more thicknesses of white paper. We recommend tt 
artificial light be always employed for contact printing with this paperi il bdi 
so sensitive as not to be under control when exposed lo daylighl. 11 
developroenli fixingi etc., is the same for contact printing as for cniargemol 
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MARION'S BROMIDE VAVEK—CoMiiHued. 

We would call Attention to a new business that might be created by photo- 
eraphers usinc this i>aper and Uric*s Patent Automatic Printing Machine. 
Manufacturers patterns could be photographed and prints turned out on this 
paper at the rate of 400 to 500 per hour, and at a very cheap rate. Photography 
could here compete advantageouslyi in regard to excellence of results, time, 
'and eostf with mechanical printing. 

PRIOES. 

Single Sheet. 
A Uox of 2d Sheets, 12A x 10k • • • /6 • • 9/ 
,1 16 „ I5ixi2| . • • /9 . «. 9/ 

„ 20 „ 34* X 19 • • • 1/9 • • Vll 
A roll of 10 (L 8 in. x 24} in. wide 9/ 

Marion's Enlarging Apparattti, with pair of 4*inch condensers for 

negatives up to } plate • • • • • • • ;^2 16 o 

Marloita Enlarging Apparatui, 7*inch condensers for negatives 

up to \ plate 6 13 o 

Karion'a Enlarging Apparatus, I2*inch condensers for negatives 

up to 12x10 t t • • 25 o o 

Uprignt Easel Stand, on wheels 110 

Urlo's Patent Atttomatio Printing Maohino . • 10 o o 

Papier-MaobA Trays (Deep), very suitable for the development, fixing, and 

washing of the Dromide paper— 

20i X 16 23I X 20 26] X 23 

13/6 18/ 22/6 

MARION'S ARGENTIC BROIDE OPALS. 

tto perfect are the tones, and so clean and even the emulsion, that very little 

artistic work is required to make a finished picture. 

/Vs/iTi— 6& X 4S, 7/6 per dojs. } 8} x 6i, 14/ ; 10 x 8, 20/ 1 12 x 10, 27/. 

INSTRUCTIONS FOR WORKING. 

FORMULA FOR DEVELOPER. 

Potass Oxalate* Saturated Solution • • • • 4 parts. 
Fenous Sulphate* „ „ • • • • i part 

Bromide Ammonia, 2 or 3 drops of a 10 per cent Solution to every ounce. 

Exposure for Contact Printing, about 20 seconds, 3 feet firom a good gas 
burner for medium negatives. 

Lay the exposed plate, face upwards, in a flat tray, and pour the developer 
over it, rockinc the tray backwards and forwards until the print is sufficiently 
developed. Then wash ouickly in several changes of water, and pUce in the 
fixing oaths composed as follows 1— 

MARION & C0«, aa & as Soho SquarCi L«ndon« W. 
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MARION'S ARGENTIC BROMIDE OPALS— CVm/iimm/. 

FIXING BATH8. 

BAthNo. X. 

Solution No. i. \Vaicr» 3S ozs. 

lIypo*Soda, 5 ois. 
Solution No. 2. Water, 7 oss. 

Powdered AluiHi a oiit 

ni two Soluthfis an mixal Icgitktr. 

Bftth No. a. 

Water • • 3$ ozs. 

Hypo*Soda • 7 ocSi 

The prints are first placed in fixing Bath No. I until they lose the ydk 
colour, and then passed into Fixing Bath Na 2, where they should remaii 
least ten minutes. 

After fixingt the prints should be washed for five or six hours, taking a 
that the water b repeatedljr changed ; it is a good plan to give them a fn 
change of water the last thing over night and allow them to remain in ilt 
morning, when they should be rinsed through two or three changes of vri 
and then placed in a draining rack to dry. 

Should the plates be found to blister or frill, we recommend the foDoii 
bath to be used after the second fixing-— 

Chrome Alum .....•• Sparta. 



Water • . • . . • . • .100 



ft 



Wi anpnpand io supply all ih$ product lent of iho Eastman Film Cnispm^ 

Boll Holders for all Stook Sizea 
Film Oarriers and other Detaila 



SAMPLE BOXES. : 

Dr the convenience of beginners, we have prepared Sample Boxes eonldri 
everything necessary for making a trial of our paperi via.— . 

24 Cut sheets Negative paper 

2 Film Carriers for use in any ordinary dark slide 1 4I x 3I # li 

8 oz« Concentrated Developer * I 5 ^ 4 • 1 

8 02. Bottle Oil Vaseline V o4 x 4S • i] 

8 in. Squeegee i ik ^ \ • • 'I 

I niece of Kubl)cr Cloth I 81 x S| • si 

I kbonite sheet for dryh)g Negatives I 10 x 8 • l] 

Instructions ^ « . 
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EASTMAN'S PERUANENT BROIDE PAPER, 

For Enlarginfi Oopylnf f lanii and DIreot Oontaot Printing from Negatives. 

Tbii paper ii ttnifonnly nnd heavily coated bv machinery with Silver Bromide 
mixed with the least ix>8iiible quantity of gelatine to avoid curling and to 
preserve the tooth of the paper for working with crayons, and is made in 
three grades, vis,— 

A.— Smooth Surpacb, Thin Paper, for positive printing, copying 
drawings, etc., by contact 

B.— Smooth Surface, Heavy Paper, for enlaigemenU and working in 
ink, oil, and water colours. 

C— Rough Surface, Heavy Paper, for enlargements, pUin and work- 
ing in crayon, ink, water colour and oiL 

ALL ONE PRICE. 



Ux M in packets of 13 sheets 3/6 
lalxio* „ „ 6/ 



33 X 17 in packets of 13 sheeU 14/ 
as X ai „ ,, 31/ 

30x35 H „ 38/6 



Full Particulars with toih package. 



THE PUTINOTTPE PROCESS, FOR PERUANENT PRDmilG. 

ngivi an indication cftki coit of adopting Platinotype. the following is suggested as 

A LIST OF MATERIALS TO WORK UP TO 8^ in. x 6^ in. 

I quire Sensitised Paper ** A,** each sheet 26 in. x 30 in» 

33 in. X 3 in. Calcium*Tttbe, to store the full size sheet of papen 

64 in. X 4 in. CalciumTube to hold cut-up pieces and undeveloped prints. 

Z\ in. X 6\ in. Developing-Dish of enamellea Iron. 

TlO in. X 7 in. Developing- Dish can be had for 8) in. x 6| in. prints.) 

doz. Rubber-Sheets ior printing-frames of any size up to 8} in. x 6| in, 

lU Potassic Oxalate. 
[a Thermometer may be included when desired, 3/ extra.) 

PHa [packed)^ imluding Instructions and Licxnsb, 34/. Cask 

WITH Order. 

In reference to the foregoing List it should be added that it is presumed 
that, owing to a previous use of the ordinary method of Silver*printing, printing* 
frames as well as |x>rcelain dishes are at hand. The lamn for heating the bath 
and acid for clearing are omitted, being articles in general use. 
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MAEION'S 

UNIVERSAL 10% DEVELOPING 8ETJ 



A GREAT BOON TO ALL AMATEURS. 



Price for 10 oz. Set, 15s. 

If in Leather Case^ SOi. 

The advantages of lo per cent Solutions are, that the greatest accuraqr 
be secured in large or small quantities with the least possible trouble, 
without use of scales and weights. 

The Set is put up in a neat case, and contains all the necessary Solutions, 
Bottles, and Measures. It b planned for lo ozs.| which will be found suiBdentj 
to develop lOO half*plates. 

On each bottle of the lo oz. Solution is a list of the leading plates, and 
against each the correct ^ formula for development expressed in minims, so that 
our lo per cent Solution will serve, not only for our own Britannia Plates, but 
for most others. The directions for use are simple — take as an instance to 
make up a Developer for the Britannia Plates. On the bottle of Pyro against 
the word Britannia will be found 20 minims. This signifies pour into the 
minim measure the Pyro Solution up to 20 ; after measuring it pour it into 
the larger glass measure, perform the same operation for the Bromide, and 
then for the Ammonia, takmg care only to measure out the quantity of minims 
marked on each bottle against the word Britannia. Of course, after measuring, 
each solution is poured into the larger glass measure. Now make it up to i 
ounce by adding water. - If 2, 3, or 4 ounces of developer are wanted, of comse 
the minims must be increased in like proportions, viz. twice, thrice, or four 
times also. If it should be desired to make up stock Solutions in the two 10 
oz. mixing bottles, and in developing to take equal parts of each, the minims 
that are given for one ounce of tne difTcrent solutions must be multiplied by 
20. Thus in the Britannia formula put of Pyro Solution (20 minims x 20s) 
400 minims into one of the bottles ; and of Bromide Ammonia (22| x 20s j 
450 minims into the same bottle, then make up to 10 oz. with water. In the 
other bottle would be the Ammonia (45 minims x 20 s) 900 minims and make 
up to 10 oz. with water. For developing take equal quantity of Solution from 
the two bottles, and so for each make of plates according to Formulas given 
on bottle. 

We claim for this Developing Set that it merits its title of Universal, for it 
can be used for all the leading plates simply by following instructions printed 
on each bottle. 

Should it be preferred to use other Developers, such as Pyro and Sodk 
Sulphite, etc. etc, we can prepare them specially to order, or if 20 oi« Solo* 
tions would be required we could also prepare them specially* 

^ That it to tay, correct for all practical purposet— fimctiani are avoidwi at far as ponMsi 

MARION & CO., 22 & 23 Soho Square/ London/ W. 
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GENERAL CHEMICAL LIST. 

Prices subject to Tsriatioii. 

Add, Citric /4 per OS. } 3/6 per lb. 

t, Nitric (i.420)» in stoppered bottle . • • • </3 it 

,, Hydrochloric^ in stoppered bottle • • • • i/3 »t 

„ Sulphuric, in stoppered bottle </3 n 

„ Pyrogallic, Schering's Best 1/5 per oz. 

„ „ Dr. ByPs i/S ft 

Alcohol, Methylated (.795) • ' . . . • . 1/ per pint. 

Alum, Polv • • • /4 per lb. 

t, Chrome i/3 tt 

Aimnoiiia, Liq. (.880), in stoppered bottle • • 1/3 per pint. 

t, Bromide /3 per oz. ; 3/ per lb. 

Developing^ Solutions, Nos. 1 and 2 (for Britannia Vlates), 

ready for use . • • • • • • 1/6 the 2 1x>ts. 

Derelopinp Solutions for Cowan's Plates— Nos. i, 2, and 

3, 10 oz. bots., 1/9 ; 20 OS. bots. • • • • 3/ each. 

Iron Solution, 10 oz. bots., /9 s 20 oz. bots. . • • 1/3 each. 
Developing' Solution for Marion's Quick Printing P^per— 

Na 1 • • • 1/ i pint. 

Na 2 • /lo „ 

Encaustic Paste • • •' • . "V. • • • i/6perbot. 

Gold Chloride, in 15 grab tubes • ^ • • • 1/8 per tube. 

„ „ best quality l/io „ 

Iron, protosulphate /3 per lb. 

Litmus Papers, red and blue • • • • • • n per book. 

Marion's Mounting Solution • • • • • • 1/ per bot. 

Mattline (Cadett's) for retouching 1/6 •• 

Mercuiy, Bichloride * • • /6 per oz. 

Potash, Oxalate Neutral • • *» • • • • • 1/4 per lb. 

Potassium, Bromide /3 per oz. ; 3/ „ 

Silver, Nitrate, re-crystallised • 3/6 per oz. 

Soda, Acetate t/ per lb. ; /3 per bot. 

I, Hyposulphite 13 %% >/6 per 7 lbs. 

«f If In jar, /4. 

,t Sulphite • • • • • • • • • 1/ per lb. 

Toning Solutioii (prepared) ...... 1/6 per pint. 



VARNISHES. 

Hubbard's Gelatine Negative • • 1/ per4oz. 

It »•.•»» 3/ per pint. 

It Retouching • # • • • . • • 1/ per 3 oz. 

II II • 4/ P«fpn»- 

Soho Matt • • • • • • • • . * 1/6 per bot. 

Bate*s Black • . . • 1/ „ 

II II • • • • /o •» 

MARION & CO., 23 & 93 Soho Square, Losdon, W. 
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MARION'S SPOTTING MEDIUM. 

This Medium is invaluable for remedying defects in Negative 
and for Spotting Prints. It is particularly useful for Enamelle 
Prints, as, being perfectly insoluble, it will not run or wash off in tb 
Gelatine Bath. Should the Medium harden on palette, it can easi^ 
be thinned by adding a little Methylated Spirit. 

Price 2s. per bottle. 






DEVELOPER TUBES 

(MACDQUG ALD'S PATENT) , 

SoiEAcan-H^nioN&cdzzunoHo S(ii»re.lohijoh.W. 



•■*^^l^°'^!?^"!', V,^,^'^"^■"T^^^^■'^^«■■"nr»o^^^-Mrrf.^^.».■ 




These are two Glass Tubes with dosed; ends — one containing 
Pyro and Bromide, the other Ammonia — and fitted into a Solid Btod 
of wood so that they can be carried in the pocket, or sent per post 
AVhen required for use the ends are broken off and the Solution mixed 
with its proper quantity of water. Thus it is of very great convenience 
to be able to carry the Developer in its concentrated form, and ti 
mix it with water only at the spot where development is required 
To the Amateur this little Invention will specially recommend itsdC 

. Solution to make is ounces, is. . 
Solution to make 34 ounces, is. 



oparTsbM.— 1 hav« luHiKHMtromjouudaniinuchpIeascd.wiuilhem.*'— ^ii/<M>i4fra,tlif 
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BRITANNIA SOLUTION. 

(Stock Solution Na i.) 

A concentrated and convenient Solution for dcTeloplng Britannia Dry Plates. 

On the same day of using pour out i ounce of this Solution into 
19 ounces of water; this forms Solution Na 3 of our developing 
formula. It is mixed in equal proportions with Solution Na 2. This 
latter is so easily made up by every Photographer that we do not 
offer it in a separate bottle. It consists of 3 drachms of strongest 
liqiud ammonia to one pint of water. The quantity of Solution that 
should be mixed together of Nos. 2 and 3 must depend on the size 
and number of plates to be developed| but always in equal parts of 
one to equal parts of the other. 

Price per 13 OS. bottlei Sk 

This is sufficient to make the Na 3 Solution for about 220 ^ plates. 

Smaller bottles, 3/6. 










HARIOM « Ct 



MARION'S 

COMPRESSED PYROGALLIC ACID. 

Price 28. 6d. per Packet. 

In Cakes scored into 35 4-grain divisions, which separate easily. 

Put up in Packets of 4 Cakes. 

MARION & CO., 23 & 23 Soho Square, London, W. 
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SUNDRIES. 



Acecuoriesof cvety description kept in iitodu 
Bnckgttmndi Scenic A laf|[e lelection 

always on band^ I It X7 It 6 in. wide^ 50/ 

cac>N 
Badesraimdi Clock, I ft* wide, variout tints, 

very nice, 3/6 per foot ; any iengtk cut ; 

samples per poftt. 
Background, ^'Empire** doth in sereral 

neutral tints, any length cut— at per yard 

according to width required ; samples free. 
Black Paper M&^ks in boxes of j) dos. C.D.V., 

or s| doz. Cabinets, s/ ; or 6 dot. lantern, s/. 
Blotting boards, specially prepared for prints, 

4/6 per Quire. 
Changing Mig>s illustration, is/ ; dittotquart, 

is/; ditto MX (Cowan's), 40/. 
Droppins bottles, s/ and 1/4. 
Dostmg brushes, camel's hair, qd* to t/6. 
Finder, Newbold's, at iiimtrmtim^ 3/6 each, 

very useful. 
Focussingck>ths, twill 9/6, velvet ^« 
Forceps, ebonite, s/ per pair. 
Funiteu, gbiss, 40. to t/6 each, accoidhig to 

tisc 
Class measures, graduated, 1 dr. Id., t os. 

9d., 4 01. i/i, etc. 



Glass (noo-actinicX Marion's new double 

flashed, 9/6 per square foot. 
Head-rests, from 30/ to £^ 
India-rubber gloves, 6/6 per pair. 
India-rubber tinker stalls, 3/ per doz. 
Non-actinic fabrics, hiby sod., and canary 1/ 

pervard. 
Note-Dodks (landscape), 1/ eacih. 
Print cutting knives, 1/ each. 
Rustic accessories (special prices). 
Retouching pencils (Faber sX t/ each. 
Retouching leads, 2/8 per half dozen. 
Scales and m'eighu (glass pansX weighs from 

i nain to a drachms, Mtt iiiustraticn^ 3/ 

and s/ per set. 
Superior steel beam scales, upright bras» 

pillar with glass pans ^nd mahogany box 

to weigh from s grain to 4 oz., 30/. 
Spotting brushes, sable, 1/ each. 
Squeegee, 3d. per in. (6 in. smallest). 
Testlpapers (litmus), 30. per book, blue or red. 
Vignettmg chair and head-rest combined: 

very cheapand most useful, ut Uiustrathn^ 

so/ each. 
Ventilators for dark room, 15/ each; light 

proof. 



MARION'S BEST FRENCH MOUNTS. 



J)X MOUNTS. 



New Description. 

liOb Second quality, ivory sur* 
face, cream • • • 

111. lie^ superfine, ivory sur* 
face, white or cream . • 

lit. Second quntity, enamelled 
surface, cream or rose • 

ll> Best supcrAne, enamelled 
surface, white or cream • 

Ii4« Best superfine, ivory sur^ 
face, pale rose, with car- 
mine margins, and round 
comers • • • • 

lis* Best superiine, enamelled 
surface, cream, with car* 
mine margins, and round 
corners • • • • 

Ii6^ Best superiine, enamelled 
surface, with design on 
back, round comers, and 
gilt edges • • • • 

liy. Real gold, bevelled edges, 
in rose, cream, blue, black, 
chocolate, and olive green 



Price. 



Per 
1000 

»/ 

"/4 
10/ 

13/4 
14/8 
16/8 

t3/4 
4t/ 



Per 
too 

1/ 

1/4 
1/4 
1/7 

1/9 

t/i 

t/6 
4/S 



CABINET MOUNT& 



No. Description* 

91a Second quality, ivory sur- 
face, cream ... 

911. Best superiine, ivory sur* 
face, white or cream . • 

91a. Second quality, enamelled 
surface, cream or rose • 

913. Best superiine, enamelled 

surface, white or cream . 

914. Best superfine, ivory sur^ 

face, pale rose, with car* 
mine margins, and round 
comers .... 

915. Best superfine, enamelled 

surface, rose, with car* 
mine margins, and round 
corners . • • • 

916. Best superfine, cream, ivory 

surface, with chocolate 
design on back, round 
comers • . • • 

917. Real gold, bevelled edges, 

in cream, rose, blue, black, 
chocolate, and olive green 



Price. 



Per 
toco 

a6/a 

38/8 

3»/ 
44/ 



47/4 
5s/d 

45/4 
77/4 



Per I 
too 

3.'4 
4/6 

3/7 

5/2 



5/4 



6/ 

5.'4 
8/4 



For Mounting Solntion aat pago M. 
SUimt^iigwtm/trpriniin^^ AmMiiurtf mm mama pn mnj 0/mt>tTf. 

MARION & CO1 aa & 33 Soho Squares Londoni W. 
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BEST TONED BOARDS FOR MOUNTING PHOTOGRAPHS. 

. KEPT IN STOCK. 
With Plain or Fancy Marginal Line^ printed In Bed. . 

Per doc 

5/9 
6/8 

8/ 
1 1/8 



Now 


Thiduieft- 


Siie— IndMr^ 


SiieoTLiiie. 


1040 < 


. • 5-Sheel 


8x6 


5 X 3l 
5I X 4i 


1041 < 


• S »• 


9» X 74 
I2| X 9{ 


1042 , 


. • 8 , 


(f 


81 X k 


I043 , 


. . 8 1 


^ff 


13I X 10^ 


1044 • 


. . 8 t 




16 X 13 


10 X 82 
12 X 10 


I04S • 


. . 8 , 




19 X 14 


1046 < 


» . 10 , 




19 X 14 


12 X 10 

141 X 12 

16 X 14 


1047 
104A . 


. • 10 1 
. . 10 , 




88 X 17 

85 X 19 

80 X 81 


1049 


. • 10 , 




18 X I5i 



Pcrgro^s. 

1.4/S 
17/8 
25/10 
30/ 

47/7 

49/ 

59/4 
76/2 

93/9 

"5/4 



A SPECIAL MOUNT 

KEPT IN STOCK \iriTH RED LINES. 
(For High Class Work in Portraiture or LandacaiMk) 

The rich effect of this Mount is produced by printing a deep India Tint on 



a Toned or Cream-Colourod Boards 


The India Ti 


in red. 




No. Sife— Inches. 


SiseoTTinL 


1050 • • • 8x6 


5i X 3J 


1051 ... 94 X 7* 

1052 . • . I2i X 9} 


6i X 5^ 

8i X 64 


1053 • • . 13I X 10^ 


94 X 74 


1054 • • • 16 X 13 


II X 9 


105c ... 19 X 14 
1050 (thicker) 19 x 14 ' 


12 X 10 


12 X ID 


1057 . • • 22| X 17 


U X 12 

10 X 14 


1058 ... 25 X 19 

1059 ... 26 X 21 


18 X 15 



Per dot. 

»/4 
28 

3/4 
4/ 




I'lS 



«Q/S 
»3/4 



Per gross. 

24/S 

27/7 

36/5 
40/6 

62/ 
70/1 

86/3 
1 10/10 

«32/8 



MOTTO M0UHT3 FOR SOUVENIRS, BIRTHDAYS, OR CHRISTUAS. 

Scriei. Pcrdoz. 

J 100 Openings for C.D.V.*S| assorted designs and tints • • • 5/6 
J132 & 415 i» MountSi assorted mottoes in gold leaf. 

or relief 1/4 

J 143 Illuminated Cards, with openings for CD.V/s • • • 2/8 

JlOl Openings for CD.V.'s* assorted tints and designs in gold • S/ 

JI82 Cabinet Mounts, with six mottoes either Christmas or Birthday, 

satin*faced • .•••.•• 2/S 

• JI35 Cabinet Mounts, with six mottoes either Christmas or Birthday 9/6 

JI47 Openings for Cabinet photos, assorted designs in gold . • S/S 

H.B.— Uaj Im IumI upright or oblong. Pleaao state which ia xoqnired 

wh«a oidaring; 

■ 

MARION & C0.9 22 & 23 Soho Square^ Londoiii W. 
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Hailoi's RegisterM 
Vasliliig Apparatus. 

Thi grcM teatuK of Ihli 
Apinralu* cotwnU in tlw t«ury 
Movement of the print*, ttuMd 



- — -; Ihey 

drculaU contimiouiiy in tM 
Irougit froin top tu bMlom, wid iV 
Mvcr curl togeiher. An hour (I 
■nd « half 11 lulIieMnt to tbor- '' 
onghly wsiih them. Hiu has 
been certi5til to by lh« public 
wialjnt of UrJshion, who tested 
« botch nf print! waihcd in thU 
time, and found not tba iligbiMt 
trace of Hypo. 

We have gteat conltdeact in 
Kcommcnding thii Appumiuk 

Verv little water is reouired 
■Ikcr tne tank !■ once filleJ, and 
k iM«d only br tun off for th« 
porpoM of cicaitinf, abont onca 
truyundayt. 





L 

. It in. » in. 
Sun { Width . .•.■«„ IB „ 
^ (Depth . . . i9i„ 19J ,. 
Pkkss .... 40i. 60s. 

MV/il TYm^k tnamtUtd, txtra, 1/3, 3/, 3J 



»9». 
66s. 



Thit tank '» tpecially made to meet the 
wants of Anatcun. It 1* enacily the 
aane a* the other, but the troiigh U 
poRclain, aiwl can alway* be kept per- 
(ectlir dean and freah. The ouuidu 
caie it neatly japanned line, aitd has a 
good appearance. Made in one size 
only, 19 in. high, 13 tiL wide, 14 in. long. 
Price 60b. 



Fron Dr. AUIBONE, L^nt^n 
Hau«, HIgh1ini7 ({ludraiit, h.— "I 
have much pleasure tn (tatin^ th^t, for 
the la»t eight month*, I have been ut;r. • 
your Washinc Machine for Prin'.s wiih 
ftifitl nuxtu. It is a most v.-.lua'.>:e 
adjunct. After temaininc >» the \\'ashcr 
from one and a half to t«-o houix, the 
vw^ £w/ trace of Hypo is icmovedfrosi 
the prints, thus lavinc an immense 
amount of time, and enturinj; perma- 
nency of prints.''— 0cteJ<r>4, iHy 



BSARION & CO^ 22 & 33 Soho Square, London, W. 
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MARION'S 

CHEAP PRINT WASHER. 




As shown in Illustration, the supply of water is Attached 1] 
means of a piece of india-rubber tubing to the piece of pip 
projecting upwards, and tliis pipe entering at an angle causes thi 
water to revolve round the tank, and Is drawn olT through thi 
bottom by means of the syphon, so that the prints are kep 
constantly in motion, and have a continuous change of water, 
The prints are protected from any possibility of damage througl 
the inflow and outflow of water by meant of a drain«r of porfotattd 
metal 



Na I, 14 in. diameter of drctc x 5 In. deep 
No. s. 18 in, „ X 6} In. „ 

No. 3. 26 in. long x 20 to. wide x 6( la. „ 



7/( 



For Pricu of NcE>tin WuUng Appuabu Me page M 
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MARION'S DABK TENT AND DEVELOPING LAMPS. 





AlUnrUmiwftr* 
now AlUd with a 
now glHik fluhMl 
on ons ilda with 
ruby, Md tb* other 
with onuift, Thh 
Ittiui (tlVM the great' 
oat poMlble quality 
of llBbt, and !■ yet 
potfoetly Mife for 
tba Beet rapid 
pUt«e. Tkli gloH 
oon be ivpplled In 
■ay aiiee for dark* 
reon window^ M. 
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PRICES FOR DEVELOPING LAMPS. 

No. B«l 

I. For candle, with ruby cylindrical chimn^ . , , . * l/l 

Extra chimneys . , .1/ 

3. For colza oil, or to fit orer gas burner • • • * • .5/ 

3. Marion's "Compact," for candles, dee shown . , . . 7/i 

4. Triangular, for colza oil ; very nice, and glres a good light . . iqf 
4A. Ditto, lai^er site 'IS/ 

5. ** Reflector," throws all the light on plate, and shades the eyes 

when working .• 9/ 

5A. DtttOt for paraffin and larger, gives splendid light . • . » t$ 



MARION'S NEW FORTABLB 

DEVELOPING TENT AND TABLE 




Price complete, £4:6& 



Our Tent is so devised that I 
may be fitted up indoors or ooul 
doors. Stands 6 feet high, n 
is 3 feet square. Folds up bi 
compnct form for travelling. IV 
Table is fitted with developing lU 
nnd partition for chemicals. IV 
Tent is lit by any artificial ii|k 
when in use. 



MARION & CO., 22 & 23 Sobo Square, London, W 



Advertisements 



83 



HARIOH'S PERFECT MODCHING DESL 



FltUd vtth Fab«r'i Pencils, Be- 
toncbioff Ueditun, Water 
Colonn, Bmshes, Palette, 
Knife, and Pencil Pointer, 
complete in Draver. 




.J!/ 



Thti U the nwKt com- 

plele Deik <vcr invcnicil, 

camtHnine all 1 hedcf idem a 

f^ror K Retoucher. Ii han, 

I'lin addition in the com- 

>'|>lcicly filled (Irau'cr, 

' ' MVCnil njiccial fc:>tiire:i of 

III own. IVoviNiiH) \\ 

made for reiouchiii;: iiei;- 

Kllve* <if any kik ii|> I'> 

ti X in, nnj It M> r<>ti- 

»'-ucted itiat n |Kini»n 

only (if the nc):alivc m.-iy 

,_^ ^ _ ie viewed through, no (lot 

ihaluiMiMn of Itie'arriil iiidjr'.'ui.iiiin.'d, bui in Ihe ease of croupi ihe whole width inayjie 
' '- M. The ailvered Cla-a Kcflcctor mav be easily adjutied to any angle, whiUt the 
11 of front may be readily fixed 10 any tlcfired elf ai ion. 



XOLb'S RETOUCUIIIG DESK. 




jdi^'" 



Price SOe. 



Tlicre era lome new feature* in this 
In^Mrnment which maVe it an im- 
pravement on other kind* in use. The 
pL-itform on which the while paper or 
icflecior ii placed can be adjusied at 
nny ancle. There ii a *Ui at the top 
of Ihe inilrumcnt to allow the negative 
10 slide throuch when it ii dG>ircd to 
rclouch [>ani of the ncsaiive, awkw.inj 
10 set at without thi* provision. Ihe 
bar flcrou front, on which the nec.-iilve 
rcMi>i can be fhifieil at ililTcrcnt u'lulrs 
lo fnciliiate workins- 'Hie Mipl""' "' 
. frmil, n» will l>e >crn by ilie wi.'.i-tiii. 

)rnn be icrewed firmly at any ilesin-a 
vlevnlion. The Ue»k al»i> f.>riin a cuii- 
y. ,. , vcnient ea»el, on whiih fiiiibhini; of 
. . ,>.-; eulnrgemcnli may be done, ll c.in lie 
u*cil fof ncGntivci from \ plate id 

lOXlt. 



fe Sl, ._ ^ 

CkiMtt lloU-uchtnit Do«km in Ulackem^ i'ine, fur whole, ), nA\ Plate*, price m/6. 

CnMApiUetMoUng Oeeki, iironK and lerviceable, for iiX lo rlatc*, with Carnera 

for imaller liiet, price as/. 

Ftnea Cmtn mmd Itmdt if^Mty prrpmrtd/tr rtlBMfk JHf wy/rW/, 1* tMk. 

MARION & CO., 22 & 23 Soho Square. London, W. 
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MARION'S 



COMPLETE BOX OF FINISHING MATERIALS. 

PrloedSa. 




ContninlnE iS 1i»ir pani uf Wiiiiur snU Ncwion'i nwl*i wuler colour*, u roUowi-Vv 
milion, Indian Yellow, V.ast Madder, Coball, Aurcolin, Chlntie While, Vandyki ~ 
Emerald Green, Sepia, Pnititan Ulue, Raw Sienna, Oit— — ' -<•- »-->!-- * 'J 



mie, Vandyke 
, Inndigo. IJg)i 



WARNERKE'S STANDARD SENSITOMETER. 




Pries 16a. 



Thii Instrumenl has been invented by Mr. Wamcrkt 
■ — ■ « of thi 

, _.. . ., require the tame expoiure. In pnc 

VHfnitied t^asivcn Qtunber aooa Dccomcaarecogiiucdaad ''""■'iff 



Approved by a Committei 
comprising^ scTeral (f 
the leading: Memben 
of the Photoffraplic 
Society of Grot 
Britain. 

to terve at ■ •Undard mean* ' 

world. All the Standard SentitoneMn rq[i« 

°'-— — de by four diffcrtnt maker* iw" 

the beuret 16, it can be dcpcaMM 

expoiure. In pnciica, the kV 



tiutnufims for using wilt te tent with tadk SiiuHomHir, 
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lAKIOll'S SELF-ADJUSTDia ROLLIKfi PRESS AND BURllISHa 




Bollsr only, (Rollers nickel plated), luitable Tot C.D.V. «nd Cabinets . 47/6 

BnintflMr only, C.D.V, and Cabinet, heated with Gas 01 Spirit . . 28/ 

Bnnithw only, for Panels, etc. 45/ 

The follvtving ait Self-Adjuttins— 

Vet O.D.T.*a and Cablaata, fitted with Hot Kellers Tor Burnishing . £$ 
For ImparlalH, Fanela, ata {9 in. Roller), fitted with Hot Rollers Tor 

IJurnishing £9 

Far Photographa is in. wide (13 in. roller), fitted with Hot Rollers for 

Burnishing £1$ 

The pressure adjusts itself according to the thickness of the Mount There 
are no screws or levers ; the pressure is entirely self-acting. The Rollers are 
of hardened, polished steel, and the top one hollowed out to receive a burner, 
by whidi the Roller is heated. The glaxe or burnish given by these Rollers is 
more glossy, and the photo is less scraped and pulled to pieces, than with an 
ordinary Burnisher. 



MARION'S ECONOMICAL PLATE BOXES. 

Japanned tin j lighter, cheaper, and more coDvenient than wood, with 
tpoom Eor 12 platea. 

1 plate . 1/6 

5x4 a/ 

i plate 3/6 

r,L ::::::::: ?J3 

10 X 8 4/9 

la xio 6/6 



MARION & CO., 33 & 23 Soho Square, London, W. 
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WABNBBEE-3 

PATENT ACTINOMETER. 



Price £2 : 2s. 



An liutnimeiit for detennioing: Exponm. 




Ily mcani of the Actlnomctcr, t)ic Aclinic power oT the \\a\\\ cm be meuiuml. It 1* b 




THE TBANSFABENT AND BOCKDTO 
DETELOFINa TEAT. 

Two ndvantnges sure to be appreciated I7 
all dry-plate workers are found in this Trajr. 
i'ivoted on n stnnd, the rocking motion fknn 
^ the developing loluiion in a smooth era 
'' ' wave over the negative. Being voMAttt 
I>apicr-mach^, with a glass bottom, whes 
tilted up, the light from ruby Itmp stiina 
right through the glass bottom, and thu 
the development may be wfttched withosl 
touching the plMe. 



iKi 



MiUUON & CO., 22 & S3 Soho Square, London, W. 
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CHEAP BURNISHES. 




Producing the brightest potsible \,ban>iih ) can be heated with gas or 
t(MU Mew improred pattern. 

For CD. V. ai/ 

n CaUnets 88/ 

•• 8|x6| 34/ 

M laxio 45/ 

JOHN EDWARD'S WASHING APPARATUS. 

\ plate 10/6 

5x4 n/6 

t plate |o • • • • • 12/4 
X S »3/9 

1- plate •14/ 

10 X 8 . ... • .16/ 
12 xio • • . • • • • 19/6 

This apparatus oders all the desiderata for a complete and thorough wash 
to the Plates. The water falls in a gentle shower ; when nearly full the over- 
flow syphon begins to work, so there will be a constant inflow and outflow. 
When the water is turned off the syphon sucks out the last dro|)| thus there 
b no fear of Hypo deposit remaining. 





NEWBOLD'S 
VIEW FINDEB. 8s. 6d. 



MARION & CO., 22 & 23 Soho Square, London, W. 
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8ELF-A0TINQ SYPHON TANK « DRAINER, FOR WASHINQ 

NEGATIVES (Registered). 










I I'" ■•' . V 



%1 



;. V 




^Btam 










The advantaee oflfered by this Tank is a continuotii chang« of water wilhont , 

tupervisioD. Wncn the water arrives near the top, the Syphon commencca looperaiea 
swiftly empties the tank. The water from Uie tap, running: in all the time, soon bccim I 
refill It, ana thus the operation goes on continuously, and the plates get repeated ficak 
soon after. A moderate supply of water answers the purpose well, llie tack eontaUi 
plates can then be lifted bodily, and placed on the top to drain the plates. 

i plate, 13/; 5X4. 14/; i pl^tc, 15/; yixs* 15/^; I plate, 16/; 10X8, i|/; laxao^ ao^ 

VIGNETTING CHAIR AND 
HEAD-REST COMBINED. SOi. 



SCALES AND WEIQHT& 





3s. to 308. per Set 



MAiaoii^ei 



Easily adjusted to any iigure. 

MARION ^e CO;. 22 & ; 
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NEW VIGNEIIINC FRAIIE. 

These Frames have each ihree thick 
■tain of wood with bevelled oval opi:[i- 
ings, each a difTerent size. These slab:, 
are placed in front of the Printitis 
Framei, and are held in their place by 
two screws, but their positions may lie 
shifted ; the oval holes being some dis- 
tance from the negative,'permit the rays 
of li^ht to slant, thus effecting a soft 
pleasing vignette. 
Moke Cheafek I None Bettek ! 
4 plate, a/6 ; 1 pUte, 4/ ; } plate, 5/2. 



ADCOCrS PATENT TlGNSnER. 

A verjr aieful and {neenious Vignetter, 
to be screwed on front of Printing 
Fnuoe. 

For CD. v., 3/ ; for Cabinet, 3/6 ; 
for \ plates, 6/. 



COVAH'S^SPECIAL PEllillNG FRAMES, FOE OFAIJ. 




8x 6. 


For Cabinets . 


.4/ 


10 X 6. 


ti 1 plalc • 


• 5(6 


laxia 


M 10x8 . 


. 7/G 




ThtM tnmn an tpaclatly pnparMl for printing Opal PidurH by comkI. and allow the 
eaaaUaadoD of Um picinr* durinf ih« printins wiibout Um chance of the opal being ihificd. 
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FOLDING CHANGING BAGS. 



Ftioe ISb. 




r 



I .J 



Liffht» cheap, effective, wiU fit «U Tripoda. 
Square ones for hand use caa be had.' 



MARION & CO., 22 & 33 Soho Square, London, W. 
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MAGNIFYING GLASSES. 

FOR EXAMINING NEGATIVES AND PHOTOGRAPHS. 

(Best quality only.) 



t • • . 




I • • 



MvmlMr . . tt M t4 t7 9» jj 36 99 4* 4S 4* 5> 54 

DiaoMtcr in bdm . if i| 4 4 4 4 3l si 3l 4 4l 4l 4! 

^^^M^ZJk!^ } »'' »'* *" «/3 «/» s/t 4/ 4/4 S/» S/» •A 7/4 8/ 

"TSbiy*2L.S^} a' 3AS 3/10 4/» S/» 7/w> 7/w»»/ W 11/4 "/• !«/ 17/6 



TALC. 

(Best quality.) 

Packet containing 25 pieces Carte-de-Visite size • • 3/6 

n I, la 91 Cabinet size • • • 12/ 

• • • . 

• Ar.i?.— Sold in packets as above only. 



MARION & CO., 22 & as Soho Square, London, W. 
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MARION'S SCRAP ALBUMS. 

If n print Arom every ncgalivc that on Amnleur mnv have taken be monnlc^ 
into a book, it will be surprising how Interesting trie collection vrlll crot. 
Such a collcclion would show the ndvnncc in ciimliiy of work, and woukT kIh 
be a memento o[ time nnd nlacci. When thera Scrap Albunti aro uiol h 
conjunction with one or otir Notc-ltookn, In which the |»rt[culnn rclallvi M 
Ihc exposure of each plntc ore minulcly recorded, a funtJ of inrornutkn h 
gradually accumulalcd which will, at a glance, enable the Amateur to prejwte 
any exposures M any time afterwards with confidence, being guided thereto vf 
tb(! succcu or nOD-iuccess of the print before him. 



THE "OSTRICH ' SERIES. 




These Scrap Books bein^ bound in cloth, are at tmce neat and cbesfk Al 
books nuy be nad in each sue, bound either upright or oblong. 



Will. ]< Sunt hpnl^n.. 


Wllhq 


CwlbiwILam. 


Ho. 


Sli.. 


Plfc» 


Vt. 


Sm. 


Pita 


R.M. 134 


lo X 7} 


1/6 


R.M. 139 


10 X 7l 


3/4 


|> "i 


II X 9 


» 


.• UO 


11 X 9 


3 


„ 136 


ijjxioi 


36 


» U> 


isjxlo} 


3/« 


.. "7 


IS X 11 


3 


.. U» 


15 XII 


t 


„ 138 


17 XI3l 


4/ 


.. U3 


17 xn 


6/6 



MARION & CO., 22 & 23 Sobo Square, London, W- 
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MARION'S SCRAP ALBUMS— CoifA/. 



HALF-BOUND SERIES. 

The Series R.M. i to R.M. 23 are of very 
good style and quality, open fiat, and wear 
well* Are bound either upright or oblong. 





MAKIOM a V 












French Morocco, full silt 

bMk, clolh Hulei, fo mouI 

canrklg* kitvM. 


French Morocco, full silt 

bnck, 30 Moul CArdboard 

le»ve«, linen Jointed. 


Morocco^ hnrd pained, fui! ^ 

Cilt back and finisih, 40 

Mout cardboartl Icbvcslinen 

jointedt gilt cdgcit. 


No. 


Slw. 


Wc«. 


No. 


Sin. 


Price. 


No. 


Si/e. 


I'riic.l 


R.M. 1 


10 X 74 


3/ 


K.M. 8 


10 X 74 


4/ 


R.M.16 


10 X 75 


s/. 


ti > 


II X 9 


3/6 


.1 9 


II X 9 


5< 


M 17 


II X 9 


10/ 


M 3 


13 X 9i 


4/6 


M 10 


12 X 94 


^l 


H 18 


13 X 95 


12/: 


•t 4 


IS XII 


6/6 


II 11 


134 >( 104 


7/ 


.1 19 


134 X 104 


13/ 


:: 1 


17 XI3) 


9< 


M 12 


IS XII 


10/ 


„ 30 


IS XII 


16/ , 


I7}xi4| 


12/ 


•• 13 


17 XI34 


13/ 


M 21 


17 XI24 


iS/j 


t> 1 


21 xt5 


15/ 


•f 14 


175 X 143 


^^L 


•• 23 


I7i ^ »4i 


24/ 








.. 15 


31 XIS 


17/6 


» 23 


31 XIS '30/; 



FULL-BOUND SERIES. 

These Books are very Durable and the Best Obtainable, 



Anglo-Ruwia, extra gold line*, eilt roll, 


1 

Moroooo^ bcftt Levanf , blocked blind and ! 


y» Mout CMdboard leave*, linen 


gihy 40 «oul cardboard leaves, linen 


Jointed, gilt edge*. 




Jointedt gill edges. 

• 


No. 


Siae. 


Price. 


Nob 


Siic 


Price. 


R.M. 63 


10 X .74 


10/ 


R.M. 70 


10 X 7i 


16/ j 


„ 63 


II X. 9 


13/6 


M 71 


II X 9 


17/ 


.. 64 


13 X 9 


14/ 


t» 73 


12 X 9| 


22/ 


.. 6s 


134 X 104 


16/ 


.» 73 


I2| X lO^ 


24/ 


.. 66 


IS X II 


33/ 


M 74 


15 X II 


30/ 


•• !E 


17 X \2\ 


26/ 


" 75 
.. 76 


17 X 12^ 


3S/ 


" S 


17I X 14S 


^^L 


17J X 143 


45/ 


, „ 69 1 21 X IS 


4a/6 


•t 77 

• 


21 X 15 


50/ 

1 
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MARION'S SCRAP ALBUMS— OMAnta/. 

NEW PADDED SERIES/ 




These Booli nte ilccuUly iho mojl elccnnt, nnil boiler rinwhol ttiaDUT 
vet inlroJiieed. A special fcilurc is the improved principle of loinline Ik 
leaves, whieh pcrnms Ihc liooki to be opencil freely ol any part. The lealba 
used in bindini; arc nil carefully scleclccl, and Ihe inlaid ilcaigns at the conB 
of the ealf-bound series make these books very slrikinc and elfccllvo. Mnb 
had either upri(;ht or oblong. 



Ikaind SfCoad- Moraceo, PalM, 
Sllnd Llnu. 






""""aagff'Esi.""-* 


Ha. 


SlM. 


Prlco 




Ko. 


Sla. 


Pita 


R.M. 99/1 


llx 9 


13/6 




R.M. 92r/i 


llx 9 


l«« 


.. 99/» 


llx 9 


■7/6 




■• 9"/> 


llx 9i 


% 


.. 99/3 


15x11 


,22/6 




.1 9""/} 


15x11 


Bound Selected Calf, Inlaid denlga 


M corners of cover*, Padded. 


No. 


SlM. 


Prlc* 


R.M. 9M/I 


fix 9 


H. 


,1 9!o/a 


llx 91 


31/6 




II 


!»o/J 


'5 


11 


dV. 







.Scrap Albums wl(h Douiii.k ]'iti>cr Icavci nuEiMiIo for ihowlng u 

rholo;;inpha, with or without linen forc'ctlgc, bound In cloth, leltend 
** Photographt." The photogrn^ihs arc inserted by the corncri into illti main 
in the lenvcn, the advantage being that two or more may be kept together h 
the tame ilit. They are eaiily removable, 10 that others can bo ■UMtlMIll 
when dciircd. _^^^.^_^__ 

MARION & CO., 22 & 33 Soho Square^ London, Wi 
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MARION'S SCRAP ALBUHS-C«>/><wa£ 




a_ 




M«.efL«mi. 


PUaEdtM. 


Bo-dEdco. 


II X Si 




y> 




8/6 


••• 




V> 


w 




i;|;:sl 




30 


9/6 


12/ 




5" 


13/6 


15/ 


i; «■>( 




30 


'Si 


sot 






SO 


•0/ 


'51 


AfKKlwirlrlfCf 


/nm'Jt.ii. 


/<IM/ Attuml ahiMyt 


in SUrll, 






U3fm. 





PHOTOGRAPH ALBUMS. 

Marion & Co., twing one of the largest finns of Album Manufacturers. 
have aiwayi a large iloclc ofntch goods ore\'eiy description, ranginc from th^ 
cheapest (o the most costly produced. They will alwaj-s be glad 10 show 
•amples. 

"Punch," December 24, iVix.—" In acknawledgmmt of kis bavins fr:- 
duetii tht kamhomtst, most daoralhtt and mott erigitiat Aibtim for Pkoto^api:. 
v.t htrxhy tkcoratt Mr* Marion {of Marion &• Co,) tvith his own Paltnt C.',;y-, 
tmtt trta/t him Duie of St. Alhmit. I'ht PnNie «i'// st;d him tht Onicrs. "' 

MARION'S . 
HODNTIKG SOLBTIOM for PHOTOGRAPHS. 

li. per bottle. 

TIiIh Solution hAK Ikcr In we durinf; tV.- 
Iiut five ycnri In many large rholoernplji.- 
EslAlOlNhmcnls, and will be found to j>oi>c.si 
the following qualities :— 
It Km no disag^reeable smell; 
It does not cockle the thinnest Mount: ; 
It does not discolour the Photograph ; 
It does not perish ; and it is easily used. 
DIRECTIONS FOR USE.-Placc tJ.j 
bottle in wnrm water, or on a Move, till tho 
Solmion in niDllcil, Apply ll wlih a stiff Um-V. 
(which niimt Iv i>crfi'Ctly <lTy) to tlic li.ick nf il.. 
I'hotngrn])!). Let ihc I'liotogrnph thust coalol 
remain for a few KConds, ond then place it or. 
the Mount and press it well down. 

Tit ahovt fatked, and frtt ftr fottt it. 6d. 
Bnshis for Uoimtinc Solution, Sd. each. 

MARION & CO.i 23 & 23 Soho Square, London, W. 
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SPECIAL ALBUMS 



OR 



Scrap Books for iptesentatfon 



MADE TO OBDEIR. 



ILLUUINATED ADDRESSES, TITLES, PAGES, Ac. 

BY SKILLED ARTISTS. 

* 

BSTIMATBS FUBNISHBD. 

PHOTOGRAJPHS, &o., 

Put in Order t Cleaned ^ Monntea^iijRemountedt Titled , tad 

Bound into Convenient Volutnes, 

If Collectors will send their Photographs to us, numbered on the bttdc li 
the order they wish them arrAnged, we can Mount, RoU| Title, and Bind IhcB 
in any desired style. 

Locks, Clasps, Hono^rams, Crests Pierced and EogriTed. 

Designs free of Charie when Orders are ghsn. 

From BASIL P. ELLIS, Esq., 9 Sonthwiok Oreseenti Hyde Pftrk.— "TIm mo«Ml 
pKotographs are cnpiKal, as alM the coptei of the two old photot,'^v4/^// 93, iS8d» 

From the Rer. JA^IES T. H. DU BOURLAY, Sonthgato Hili WinoheeUr^ 
*'• • • Thcv make two handMme volume^ and the mounting and binding leave notliim 
to be desired."— /«MiMf7 9, i88d. 

Ttom J. DY80K PERRIK8, Esq., Darenham Bank, MalTom.— *' Mm. PorriM b 
much pleased with the volumes of photographs which you have prepared for her, and 1 
have much pleasure in handing you a cheque for the amount of your accounti which plemi 
letura receipted, and oblige."— W/W/ 6, i685. 



MARION & C0.| 22 & 23 Sobo SquarCi Z^ndon^ W. 
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NEW GLASS FRAMES 

WITH METAL SPRING BACKS. 

Bevelled-edeetl Glass, with narrow Gilt Border, { 9P:Yl * 
and known as Ml tach J CabmM . 

EncUcd-cd^ Glass, with Gill and Chocolate I ^SSt 
Border, and known as M3 each [ panel 

BoToral other Patterns In Stock. 



Ki. 

:'J,l 



M3. 
i" 

1/6 
2/9 






FRAMES FOR VIEWS. 

OBLONG. EaiUyedjuttidtmattmdvtryigativt. 

BereUed'Cdged Glass, with narrow Gilt Border, each t— 

Cabinet 7|xj 10x8 Ilix7^ 

/9 >/» a/« »/9 

MARION ft CO., 23 & 83 Sobo Square, Loadon, W. 
1 
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METAL RIMS F.OR PHOTOGRAPHS. 




Frltu lullUll OUn ud Butab 




irithBlifk 


Not bu Uun ou Dom (Mb tm 




npplUd. 




■lU. 




HBIM 


4J» 3 






. V 


5 « 3« 






. tU 


eix 4t 






. * 


«» 5l 






■ Sll 


8i« 61 






• 13 


Six 7 






. W 


II X 9i 






■ 1* 


l3|KI0l 






. irA 




GILT METAL FRAMES^ 

WITH CHAINS, 

Ar Tymufarmeiu, 



isiau\ . . : . ■ ., 


• • <l 


i „ ... . 


. . IJK 


i .. \ . ■ ... . 


. . V 


lo X 8 . . ■ . ■ . ■ 


. * 


iij« 7J . . . 


• * 


It xio 


. . J) 



MARION & CO., a & 33 Soho Square)' London, W. . 
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FRAMING AND ENL ARGING. 

MABION'S 

(Ztarbon anb SilUcr printing SHorke, 

SOUTHGATE, near LONDON. 

VnnSHINO IN WATER COLOURS, BLACK AND WHITE, or OIL, 

MY First*Class Artists. 



BnamtlUi PorttMn Bnlargcmcnts from Amatcun^ wm Negatives buntt in. 

Enlarobmbnts on Dromidk Papkk, or in Carbon, on Papbr, Canvas. 

OR Opal! from ritiikr Negatives or Prints. 



Negative Retouching by First-Class Artiste. 

Colouring of every deseripiion to suit requirements of Customers. 

FramlnjI la Oak| Goldi Black and Goldt Imitation Ormolniand every descripticn. 

Prices on Applicatioiu 

BSTtAfATES GIVEN FOK ANY OF ABOVE, AND FOR ALL 

KINDS OF PHOTOGRAPHIC WORK. 



PRINTING FROM AMATEURS' OWN NEGATIVES. 
1 5^4 i 1\^^ \ 10x8 12 X 10 «zc of negative. 
3/4/5/ 6/ 7/6 . 10/ 12/ per doien prints. 

Varnishing^ Spotting^ and Mounting extra. 

DEVELOPING AMATEURS* NEGATIVES. 

\ 5><4 \ 1\^S \ loyf^^ I2xiosizeofn^ative. 
5/ 6/ 9/ 10/6 12/ 15/ 21/ per dozen plates. 

PITBLICATION PHOTOOBAPHS. Portraits op Celebrities, in CD. V. , 
Cabinet, Promenade, and Panel Sizes. The Largest Stock in England. 

Uarlon's Series of Eminent PoUtieRl Men. Size of Permanent Print, 24 x i S. 
GiADSTONB, Beagonsfield, BRIGHT, NoRTHCOTE, etc. etc. Fron: 
I to 3 guineas. 

Kburlon's Series of Views— The Streets of London. Size 10 x 8. as. each. 

Agents for Bourne & Shepherd's Views of India; Stillfried's Views c: 
JapsA: Laurent's Spanish Cities, Chnrches, and Palaces^ etc etc. 
Frith^s Universal Photos. 

MARION & CO., 22 & 23 Soho Square, London, W. 
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URIE'S PATENT AUTOMATIC PRINTING MACHINE-CM/AnMyi 



From th€ '* BritUh Journal ^ Pkoiographyi' 6ik NovemUr iSSlf. 

PHOTOGRAPHIC PRINTING BY MACHINERY. 

The new method of printing bv machinenr, invented by Mr. John Uriei of Gtascov, In 
just been formally brought under the notice of the fnibtic by Messrs. Marion and Coi Havisf 
seen the machine at work, we are in a position to give such an account of it as will enabk «r 
readers to understand its action.^ 

Externally the machine consists of a long box, of about the dimensions of a foot and aUT 
square, and of three times that length. In a recess in the centre is fixed a pod, ov«r whidii 
long band of printing paper passes, as it is being unwound from a spool at^ one aide, upon t 
drum at the other. Surmounting this pad is a heavy metal frame containing the negative 
this being hinged at one side so as to admit of its bcmg raised when it is necessary to uum 
the paper underneath ; and above this in turn are two gas burners. Certain clockwork in iki 
interior is actuated by two weights as the motive power. 

The time of exposure is regulated bv the adjusting of a barrel or drum conlaiaing 
inserted in it* periphery, and by which the duration may either be five seconds three mi 
or anything between. To prevent the heating of the negative by the gas flames that 
near, a gUi^-bottomed trough of water is interposed* 

When we saw it in action the following movements took place:— The clockwoik. 
started, turned down the gas to a very low point, raised the weighty frame, in which dtt 
negative was fixed, to a height sufficient to enable the sensitive paper on the spool to be pdM 
forward a distance eriualling the width of the negative, which was no sooner eflected thaa tht 
negative was immediately lowered again upon the paper, with which it remained in that "* 
contact ensured by the weight of its frame. Simultaneously with this movement the gai 
were turned up to their full power, and remained so during the period previously ^ 
upon as that necessary for impressing the image on the paper, the whirr of the 
being heard all the time. At the expiration of this predetermined period down went thegi^ 
the negative being then raised and the pnper drawn forward the requisite distance : whca tk 
negative resumed its place on the paper, the lights were turned up, and the whole ptti ctss if 
cxpo!(ure re-enacted. As the macnine registers the numbers that are printed, the attcndai 
may lock up the room and go away, ascertaining on his return the precise ntimber that km 
been printed during his absence. 

To develop, the exposed paper is cut into suitable lengths, each containing thirteen pni* 
in the case ot cartes-de-visite, and is placed in a bath of ferrous oxalate, by which the nicit 



image becomes visible, at first very famtly, although it soon acquires great vigour. The 
of prints, having been washed, is then transferred to a bath conuining alum solution, in w 
it remains ten minutes. Subsequently they are fixed by hyposulphite of soda. It viB hi 
understood that one print is identical with another in vigour and tone, and that these qvalilitf 
are quite under the control of the operator. As many as two hundred cartes or cahiocts waf 
be printed in an hour by one macnine. As regards quality of print, it is ail thnt eovid la 



Marion & Ca invite the attention of all who require a quantitv'of good photocraplit 
a single negative^ at the least possible cost and attention, to the above-mentioned appaiaii 
which is iK>w bem;^ luted with much success. With our Bromide Paper the production 
excellent prints is simplicity itself. There is no dirt or staining necessary, and skilled labo 
(beyond a little practice) is not required. We should be happy to give fuU instmctioos to dl 
purcbascn. 

Price of the Appaiatus for printing Carte-de*Visite and Cabinet eomplett • • iUO 
Price of Paper wound on the qxwl, ready for use, sufficient for Carte-de-Visite(spooO O 

H M » H Cabinet (spool) . . O 

Japaimed Metal Developing Dishes, 3 ft. 6 in. X6i in. X 3 in., for 13 (lartct-de-Visits O 

„ ,9 ff 3ft«7iii.X7iin.X3in.,lbr7CabiiMtt • • O 

. U.B.'^imiUr Trayi mr9 inffiitd/rr Mr IVmMt^. 

MARION & CO.. 22 & 21 Soho Sauare. London. \ 
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MABION'S 

FERRO-PRD SSIATE, OR BLOE PROCESS. 

UMd In th« Drawing DepartmentB of the leading Shipbuilders* Railways, 

Engineer!* Contractors, Architects, and others. 

By ihii process^ Drawings^ Paiterns, Plans, ttc.^ may bt nproduud very quick ^ 
ty simfiy using the Prepared Paper ^ ^i^9 ^^*t Water. 

m 

Of all the various methods for reproducing Drawing, Afarion^s Ferr^ 
Prussiaie Process \% still the simplest and most practicable. No complicaic 
apparatus is necessary. In using, place the paper in contact with the tracing 
and put same out to print ; when sufficiently printed, the paper will be foi—^ 
to assume an olive tint with metallic reflections ; it is then taken out of i!: 
frame, and simplv washed in cold water ; no toning or fixing required whatevc: 
The water in which the print is washed will become yellowish, and the pri: 
will appear; the water stiould then be changed, and the washing shoul 
eease as soon as the print attains the proper distinctness and tone. If ;:: 
prints be washed in warm water, from 90 to 100 degrees, the rcdult is mc: 
quickly obtained than if cold be used, and it c!eanses the paper mor 
effectually, rendering the print clearer. • No dangerous acids or poisono*. 
substances are used. 

Sample Sheets (and Print) Post Free, la 8<L 

Na 494* A good quality paper, for printing from transparent Drawings c 

Negatives. 
Na 515. Same as above, but a stronger and thicker paper. For worksho 

use. 
Na 507. A very thin paper, for making negative prints to print from, :!. 

result to be blue lines on white ground, or for Foreign Postai;. 
Na 522. A fine paper for workshop use. 
Na 51& A strong useful cloth, that saves any after trouble in mounting. 



494 Paper. 

494/6ti 25 in. wide 8/ 

494/75 30 „ 9/ 

494/100 39 „ 12/6 



S15 Paper. 

515/65 . 25 in. wide c: 

5>S/75 30 ,. 6 

515/100 39 „ S. 



*S07 Paper. 

507/65 25 in. wide 8/ 

507/75 30 »» 9/ 

507/100 39 „ . 15/6 

{All supplied in Rolls 32 feei long. ) 



522 Paper, 32 ft. long x 30 in. wide, 6s. 6d. 516 Ferro-Prussiate Tracing Clo: 
16 ft. long X 30 in. wide, los. 6d. The paper being very sensitive to lig]n 
must be kept in the dark. This is imperative. 

MARION & CO., 23 & 23 Soho SquarCi London, \V< 
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PRINTING FRAHESL 

Th«i« Fhu&eB are so coxuitruoted that they oaa be eaiily op«B#d» 
in order to wateh the prooeM of printing. 

FELT PADSfar 

II6O M ••6X0 II II • O S 6 



1157 With StiQOig GUM* 4ix jd with two ban and tpriiigt •£1^ 4 o Presamaf 

1160 H ft 6 X I II 11 .056"" 

ii6a „ H 9)Xi9 ,1 . M . o I © 

1164 H ft " XM ..It II . o 11 6 

1167 II II 14 X18 withthita M • 1 I o 

117a 11 H 19 Xa6 „ II . a o • 

1170 I, II 8i|X3o with four II • a 9 6 

1171 f» ti 30 X43 with five ^ • a la o 
Z171 ^Ai II II 1, on stand and caston • o 16 o •• 
1173 M II 39'Xs6 with iix ban and springf • S 6 • ia#l 
1173 Mr It II II on stand and caston • 10 13 o 




•• 



IRON SUPPORTS ON CASTORS (foldinsr np). 

To hold rrinting Frame and Washing Dish, fonnloc a table. 

1193 IronSnpport|OQCaston|loholdPrcssureFVame|ii7i|andWasfaiiigDish883Xt n • 
"94 If >» tt "70i . M „ BSa I tf • 

1195 t ft with Pressure Frame S1711 and Washing Dish 9M% 

complete • • • ^ m m 

1196 Iron Support, on CastorSi with Pressure Frame 1170^ and Washing Dish SSa 

complete 4S* 

'.—//« DrawlngBoard ht laid ^h iht top pfthi Prttturt Frmmu U MifViM m» J 
Ofic€ TmbU^ mnd Mng 0h Cmst^n, may 6i tadly fMV€ddb0mL 

For farther parUcnlan eee page IOC. . 



ROUND ZINC CASES. 

Tp kiip ihiprepartd Paper in^ iopruervi U/hm tki Ifgit, 



•61a. • a/6 I loin. • 3/I6 | 39iai • • 

ZINC WASHING DISHES. 

No. 



873. 8|Xis wit 

873. i<4xi3} >i 

874. IS Xi7t n 



with two handles 



• • 



875. 15 X» H 11 • . . • 

884. SI XaS ,1 11 andtaptocmply 
88a. 83 X33 IP ., . . . . 
883. 3a X 44 II n . • . . 

885. 44 X60 M „ . . • . 




MARION & CO., 22 & 33 Soho Square LondoOt We 
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IHSTRUCTIONS FOR USING 
MARION'S FERRO-PRUSSIATB PAPERS. 

White Lines on Blue Ground. 

The Drawing to be copied should be transparent and as white as possible. Ptf/rr or dcTr. 
f^« ytllinvisk tint it es/iciaiijt tfi he 4n*oided, 

Ine face of the drawing mu!(t be placed ai^ainst the class of the Printing Frame, and \\\z 
Paper No* 494 placed on the drawing, the prepared side on the back of it. It is advi>:.l'.. 




tan Vack one comer of the paper, in order to see ii" it lias reached the proper tints, as hcrcaficr 
docribed* 

In the conrse of printing, the Ferro-Pnissiate Paper assumes various tints— ^/Crr/ yellow. 
ilUn greenish, greenidi blue (a detP bluish grayX then a light gray, and lastly an. olive wiil. 
metallic reflections ; at .this point tne exposure must be stopped. Pay attimthn not to 4:./ 
iJU exposure at the deep hluhhgray tint^ te tuhich iucceede ike light gray. 

Then, in any place not ^x^mcA to the full power of daylight, take the Print out of i-. 
Printing Frame, and immerse in clean water. The water will become yellowMh and the pr: .. 
will appear; the water should then be changed, and the washing should cease as i^o^n as :'. . 
print obtains the proper distinctness and tone : over-m-ashing will only lessen the intcn>;ty c - 
the blue ground. Tne print^ should be placed between blotting paper, and aften^-ards crl, . 
by suspending the same on a line, to which itjmay be fixed by dips. A good guide, more especl;:! > 
when brge ''-awings have to be reproduced, is to print a small drawing under the sr.r.. 
conditions, taking care that both frames are simultaneously exposed to the same li;:ht, ci. 1 
then from time to time to tear oA* a piece of the paper in the test frame, and by holdinc; L .. 
same under a tap of water, you- will easily ascertam the state of the print in the larger I'rr.r..-.-. 
After washin^i, you obtain a print in whicn the dark or omque parts of the drawing to be rep: :> 
duced are white, and the transparent parts are blue. The gneater the action of the 1;;:!;: :... 
darker the blue. The cutting, placing and washing of the paper should be done quickly z.v.. 
in semi-obscurity, or by the light of a candle or lamp, so as not to affect iu sensitivcnci.-. 
Water of from 90 to 100 degrees cleanses the paper nore eflectually than cold^ and t:.. 
action Is quicken 

Blue Lines on White Ground. 



then place over the drawini^ a piece of Negative Paper Na 507, with the smooth surf.. - 
against the face of the drawing, close the frame, and expose to light. The projzrcss of : ^ 
Negative print is rather diflicult to verify and check, and in this process we strongly xcz>: r. 
mend the use of a second frame as a test frame. The Negative print on Paper No. 507 s!;^ .i! : 
be exposed at least three or four times as long as the positive prints with white lines on Lr.:. 
ground obtained on Paper 494. 

The Negative print, after proper exposure, should be washed in clean water and dricJ.. r.- 
before mentioned, between biottmc paper, etc^ and if properlj^ done should, when rini>hcv': 
show a clear dark blue on being held up to the hght, or whini lying on the surf^e, a dork sic:, 
colour. 

To obtain from the Negative thus made/rfn/j with blue lines en white ground, place th. 
Ne^ive print in the Printing Frame, the reverse or rough side against the glass, and thcrccr 
a mece of the paper Na 49^, with the prepared side against the Negative, and operate z^ 
before for obtaining prints with white lines on blue ground. 

MA — Prints on thin paper for Foreign Postage and othcarporposes can be obtained — givln; 
white lines on blue ground or blue lines 00 white ground, lo accomplish this. Paper No. 50- 
atosMin both 



MARION & CO., 23 & as Soho Square^ London, W, 
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SEW AlID mPMED TRACIHG PAPERS AND CLOTE. 



TheM tracing ^p«rs luid cloth are introduced a« being f pecialljr suited for 
Printing ; but we are penuaded that their uniform excellence and quality* combiiMd wkk 
their vity mcdtrutt prictt^ will commend them for all cinsset of work. We shall ba happf M 
•end a sample book on application, and respectfully solicit the iavour of a triaL Tba adb* 
Joined prices are strictly aetl. 



TRACING CLOTH. 
Dull Diukfor Colour or PtnM. 



No. 
M 75* 84 yards 



30 in. 
s6/8 



40 in. 

•0/ 



44ln* 
•3/4 



TRACING PAPERS. 



M 5* Translvcid— inshcots3oX4oin. 7/ per quire 
'it* •join. ^/iperrvU • 

6/8 H • 



M lOb ti yards 
Mao. 

Maob 

M4a 



N 
If 
N 



• 44 }«• 
. 31 in. 
t 30 m. 



9/« 
3/ 



i» 






130/ per 
41 Im • s/io ymt idL 

40 in. • t^ p«rroBi 



•• 



•• 



DIAPHANOUS SKIN TRACING PAPER. 



ThU pnpcr (preimred by a now |irocou) U axtrenwly tough and InuMpANnt t takM U^ 
oil, or WAtcr colour parf.cily ; doe* noi cockU or ulreich with wuh coleuri or doUrkmUO «hh 
«g« ; mkI will bo fouml an «M«llcnt lubulitui. for tracing clollh 

M looi ai yania . • • 30 in. 3/6 par roll • • • 40 In. • 3/} per n& 
M 1*3. n , . . . 30 In. 5/3 i» • • • <• !"• • 1i M 
H isob ti • • • . 30 In. if n • • • 40 In. . 9/ n 



iaXi4 



Marion & Co/s Charges for Printing by Ferro-Pnssiats 

Process on 494 paper. 



14X1S 



loXaC 



ti|X3e 






a9>(. 



pweof^ 



Permanent Platlnotype Printing from KegatiYt. 



Cabinet 
7/6 
«/ 



81x6) 

11/6 

1/3 



10X8 



ISXIO 

18/6 

■/ 



ISXtt 

aa/ perdonot 
efdptrcopfi 



Ordinary Silver Prints llrom Negatiyos. 



Cabloat 



•ixtf) 



toxS 

10/ 



laXie 



iSXti 



MARION & CO., 22 & 93 Soho Square^ London, W. 
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LEISn PATENT "SKY" SHUTTER, 

Fitted with Oftdetfa Patent Pneumatio Release. 




In LAndscape and Seascape Photogra; ! 
there has been a long -felt warn of 
Shutter which would permit of Zin c 
posure to the foreground about treble \. 
length of that given to the sk}% in or J 
that the resulting photograph may h:,^ 
the advantage of the natural cloud crVc 
which lends so much beauty to a piciur 
This Shutter fills that want — the slm; 
of the aperture in the revolving ili: 
l>cing formed so as to fulfil the conviiii<. : 
named. 

The Shutter is made of ebonite— w. 
light, and can be adjusted to any kiv^. 
of ex|)osurey from alK>ut i-50th part oi 
second to any length desired. It is f.::* 
with Cadctt's Patent Pneumatic Kclci 
and this together with the conMnuil 

Zi^ZM^^ ^f *hc Shuttert which reduces friction ; 

^^^gge^J ihe minimumi prevents vibration dm.: 

MAmoMAoi cx|K>surc. 



INSTRUCTIONS FOR WORKING THE SHUTTER. 

To foctis— take the projecting pin A between the forefinger and thumb of the t\^\m h?,- 
and revolve the ebonite clisc untu the circular aperture is auite open, then sHdc the •^:... 
braiM catch I) between the furks of the release catch C. Having focu^^ed, slide Kac^ :' 
catch II and revolve the disc to the left to complete the circle, when the pr^ijectiiis x'ln A \ 
be found to catch In the forku of the rcleai^e catch C. The Shutter \% now set fur c.\;. • i; 
but it muKt be firHt of all determined what length of exposure \% considered ncccssan*. wA ; 
Shutter net accordingly. Should it be deMrcd to give an exposure of lung duraii.«:i .; 
. terminable at will, the xmall catch H in »lid ks far an it will go towards the outer ebonite ri. 
Upon Kqueeiing the india-rubber ball it will now be found that the disc will revolve half v. a 
leaving the circular aperture fully exposed until such time as the pressure on the br. 



'1 
••I 



released, when the disc will complete its revolution. If a medium rapid exposure is rci;;:;r^ 
the catch B is slid back, and, upon the ball being squeezed, the disc will revolve without ^^r 
hindrance whatever, lo further quicken this speed the milled-head wheel on the back of \\ 



quicken 
shutter is revolved from right to left. 



No. X. 
If a. 
II 3* 



PRICE& 

For Hood of Leniy size z| Ins. and smaller 
II II II «i If bw^ 

II II II 3i If • • 



25/ 

33/ 
40/ 



MARION & CO., 22 & 23 Soho Sauare, London, V/ 
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6RANITINE DISHES. 

A WISH has been frequently expressed by PhotogmphcrSi both 
in Photo- Journals and at the diflferent Societiesi that m 
China Dish might be made to replace Porcelain as at present ia 
use. The latter, as is too well known, soon gets the glaxe 
cracked, and, in consequence, absorbs the solutions, and natuiallj 
contaminates any subsequent solution that may be poured into iL 

To avoid this evil a Staffordshire Manufacturer, who is also 
an Amateur Photogmpher, has bethought himself of a remedy, 
and to this end has produced a dish of hard non-absorbent 
material, which will resist the chemical action of the different 
Photo-solutions, and will even stand a great heat if the same be 
applied gradually. Other sizes will be made from time to timc^ 
but at present only those listed below can be supplied 



Deep 5x4, i/6j 7x5, i/8j 8x6, a/| 9X7i V4I »ox8, 3/1 
laxio, 5/6; 13x11,6/9; 16x12, 13/91 i8xia, 19/1 

19X 15, 27/6 each. 

Shallow 5x4, 1/31 8x6, i/8 { lo x 8, a/6 eadi. * 



jviARioN <& ec, 

22 & 23 Soho Square, London, W. 



f - • 
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IIARION & CO.'S SPECIALTIES. 



THE BRITANNIA PLATES 

(Made ai ihiir New Works ^ Southgalt^ Middlesex) 
•re of esoeUent quality, thickly coated, and are giving great satisfiiction. 



MARION'S BROMIDE OPALS. 

{Made ai their factory ^ Seuthgaii*) 

So perfect are the tones, and to clear and even the emulsion, that very liitL 
artistic work is required to make a finished picture. 



COWAN'S CHLORIDE TRANSPARENCY PUTES. 

{Made ai MariotCs factory^ Seuthgate. ) 

These Plates arc so well known for transparency work, almost any tor. 
can be obtained by varying the exposure. 



MARION'8 NEW "BARTOLOZZi" 0PAL8. 

{Made at their factory^ Southgate.) 

By contact printing with an exposure to magnesium ribbon the most char:.: 
Ing results can be obtained on the Opal Plates. With our Special Develop^ 
a beautiful sepia tone, like the Bartolozsi, is obtained very easily. 



MARION A CO/S COLLAPSABLE DARK ROOM UMP. 

The most compact Developing Lamp yet devised. It requires no fiitini^ t:*> 
Iho release of a spring opening out the lamp ready for um, and being cuii 
itructed of a flexible material and tin, is the best lamp for travelling. 



MARION & C0.| 33 & 33 Soho Square, Londoiii W. 
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MARION & CO/8 ALBUMENISED PAPERS. 

{Prt/and at iAar/achry, S^uihpUi.) 

Only the best egg Albumen b used, and in their Best Thiek Rivet qaaBtj 
every sheet b picked. 



MARION <& C0.'8 READY SENSITISED PAPERS. 

(Prepand ai thtir factory^ S^uihgaii.) 

The best egg Albumen paper, carefully sensitised, gives excelleni remits aad 
keeps welL 



MARION <& CO.'S GEUTINO-BROMIDE PAPER, 

for enlargements and contact printing. Very rapid, gives good tones asd 
pure whites. 

MARION & 00/8 FERR0-PRU88IATE PAPER, 

commonly called the *'Blue Process.'* Very simple to work, it has only Is 
be printed and washed in plain water to fix. It has been used in the psit 
principally for copying plans, but quite recently the process has come larg^ 
into fiuhion amongst amateurs for printing from ordinary negativeii 



MARION & 00/8 M0UNT8. ^ 

{Afad€ ai their factory^ Courhcvoie^ near Partu ) * 

Every care u taken in the manufacture, and the quality wUl be 



unsurpassed for pureness of material and fineneu of surfacct 



<•* 



voigtUnder's euryscope lenses, 

for portraits, croupa, or views, cftnnot b« surpasaed. 



• • • • • 
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MARION & CO;S NOVELTIES. 



MARION A CO/8 UNIVERSAL 10 % DEVELOPING SOLUTION. 



m WOOD BOX, 161. : LEATHER CASE. 368. 



A OBEAT BOON TO ALL AUATEUBS. 



The advantnges of the lo per cent Solution are that the greatest accuracy 
can be secured in large or small quantities with the least possible trouble, and', 
without the use of scales and weights, serves for all the leading makes c: 
Plates. 

BROOKES' PATENT UNTERN CAMERA 

for Plates 3} in. square. It may be used either with the hand or fixed on c 
stand. It is light, strong, and compact. There is a new arrangement to th>! 
Dark Slide, and other novelties or instruction. 



LEISK'S PATENT SKY SHUTTER 

for Hood of Lens size ij in. and under, 25/; for 2} in. and under, 33/; f.: 
ji in. and under, 40/. This Shutter reduces the Sky Exposure to one-ih::/. 
of that of the foreground, hence the clouds are beautifully rendered as thc^ 
appear in nature. __^^^^___ 

GRANITINE DISHES. 

The merits of these China Dishes are becoming known. They are in.- 
pervious to ail acids, and the cleanest, nicest, and safest dish for developing v : 
sensitising. Prices, deep, 5 x 4, 1/6 ; 7x5, 1/8 ; 8 x 6, 2/ ; 9x7, 2/4 ; 10 x :- 
3/; 12x10,5/6; 13x11,6/9; 16x12,13/9; 18x12,19/; 19x15, 27,C, 
These sixes are the inside measurements. 



ACADEMY CAMERA WITH DRIFFIELD'S PATENT FINDER. 

The addition to the Academy Camera nitikes the instrument much mi r 
handy to work. It can be held to the body and the focus is reflected from tl. 
mirror through a hole cut in the top of the Camera. The general make h. 
also been much inmroved, and in the hands of one who would use a liiile car. 
no hand camera offers the same aflvantage. 

Made in four siiesi for plates i^ in. squarei 2 in. square, 3^ in. square 

MARION & C0.| 23 & 23 Soho Square, London, V/ 
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